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VIEWS, NEWS AND INTERVIEWS. 
New York is to have racing by 
lectric light. In about a week the 
‘ewtown Jockey Club will open its 
ew track at Maspeth, L. I., and will 
augurate a thirty-day meeting. Ten 
wes will be run daily, five in the 
ternoon, beginning at 2.30 o’clock, 


id five at night, commencing at 
eht o’clock. The track, which is 


itirely new, has been fitted with 880 
candescent lights and 22 arc lamps, 
g it almost as light by 
ight as by day. A handsome new 
tund is in course of construction, and 
he track itself is nearly completed. 


ius makin 


Two robbers made an attempt to 
teal a watch from a woman 
l'roy, N. Y., electric car. The car 
ontained a dozen passengers, beside 
he motorman, conductor and inspec- 
wv. After grabbing the watch the 
hieves jumped from the car, but were 
aught after attempting to escape by 
wimming the Erie Canal. 


on a 


It is reported that Superintendent 
. W. Evans has given verbal orders 
o the conductors on his trolley road 
t Atlanta, Ga., to negro 
yvomen on and off the cars as well as 

The order has created 
excitement, and may 
in a strike of the conductors. 


assist 


vhite women. 
onsiderable 
esult 


The Illinois Central is burning the 
rass off its tracks near Memphis, 
lenn., with electricity. A revolving 
opper brush carrying a heavy current 
sused. 


A blockade lasting several minutes 
vas caused on the Vanderbilt avenue 
rolley line in Brooklyn, N. Y., one 
lay last week bya black cat which 
sprang from the top of a high board 
and landed squarely on the 
enter of the down track. The 
motorman had not noticed tabby 
until the car was almost on top of her. 
Then he shoved on the brake with 
desperation and stopped the car. 
‘*Why don’t you start up the car ?” 
said a stout gray-haired man. ‘‘She’!l 
get out soon enough when she sees 
the car moving.” 


ience 


‘“ No, sir-ee,” retorted the motor- 
man. ‘* That cat wants to be killed. 
That’s why she’s sitting there. She 
means suicide, and I’l] not be the 
cause of her death if I can help it. I 
wouldn’t run overa black cat fora 
week’s wages.” The conductor finally 
grabbed puss and tossed her to one 
side, thus raising the blockade, 























Chaplin’s Vacuum Pump. 

The development of incandescent 
lamps has carried along with it and 
necessitated the perfection of many 
devices and processes as well as the 
perfection of much machinery for 
their economical production. Among 
them none needed more improve- 
ment, and of none was less known, 
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CHAPLIN’s VacuuM Pump. 


A unique plant is to be established 
at Bremen, Germany. ‘The owner of 
the Ansgariithor windmill intends to 
make use of electricity, not by making 
his windmill drive a dynamo, but by 
introducing an electric motor, con- 
nected with the town electric mains, 
for driving his machinery when a 
calm prevails. 


It is reported that the Western 
Union Telegraph Company is hand- 
ling nearly 20 per cent more business 
than in July. 


than the production and maintenance 
of a vacuum. There arose an im- 
perative demand for the most perfect 
vacuum and the best machinery for 
its production. Numerous attempts 
have been made and a creditable 
degree of success attained, first with 
mercurial and later with mechanical 
pumps, which latter are probably 
destined to do the bulk of the lamp 
business in the years to come. 

Their simplicity, lack of breakable 
parts, small cost of repair, ease of 
handling, rapid production of vac- 


uum, large number of lamps handled 
at once, and consequent less cost 
per lamp, are their chief advantages. 
This latter is the vital point and 
determines its commercial ° aspect 
wherever mechanical pumps have 
been used, and they have had exten- 
sive and careful trial. They have 
proved themselves capable of pro- 
ducing the best work at the lowest 
cost. The pump shown in the accom- 
panying illustration, the invention of 
Mr. E. D. Chaplin, of No. 113 
Devonshire street, Boston, is a radi- 
cal departure from all others. It 
requires no ponderous gears to drive 
it, though its main cylinder is 18 
inches in diameter. ‘These pistons, 
against which may be exerted an 
atmospheric pressure of nearly two 
tous, are quietly and gently traversing 
their path, exhausting their quota of 
rarefied air at the right moment, and 
then contracting and expelling it 
wholly, and repeating the operation to 
produce an almost perfect vacuum. 

The pump consists of two sets of 
these cylinders, each set of these 
working independent of the other. 
In the lower one are two pistons made 
to slide one within the other and 
having strokes of different lengths, 
the outer one acting both as a piston 
and as a valve to admit air from the 
lamps. Hydraulic power is used to 
operate the pumps, which act as gears 
heretofore used. The two upper 
cylinders develop the power, and the 
lower one is the vacuum chamber. 
In this lower cylinder the two pistons 
are supplied with packing rings 
accurately ground and carefully ad- 
justed to the cylinder in which they 
run, and made with conical ends to fit 
each other, and the heads of the 
cylinders closely fit the terminations 
of their stroke. No more oil is used 
than that required for proper lubrica- 
tion, and the objectionable feature of 
oil vapor in the lamps is practically 
wholly avoided. 

In its operation the upper power 
and lower vacuum piston travel 
together, the lower driven by the 
upper; the two vacuum pistons com- 
mence to rise simultaneously, the 
outer one forcing the air from about 
it and closing against the upper head 
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of the cylinder and returning nearly 
to the bottom of the cylinder, the 
lower and inner one continuing to 
travel to the end of its stroke, dis- 
placing the air above and taking air 
from the lamps until both pistons are 
in contact at the top. Both then 
move together downwards. The outer 
quickly closes the inlet of the lamp 
and the inner one making its full 
stroke to the bottom of the cylinder 
and forcing the air through its valves 
to its upper side. This movement 
provides ample time for the inflow of 
rarefied air, prevents its return through 
the lamps and returns it to the outer 
air. 

The pump working easily and 
steadily will exhaust about 4,000 
lamps per day and give a vacuum 
unsurpassed by any pump ever used. 
A close study of its excellent features 
and a comparison of its methods of 
actions will commend itself to those 
acquainted to the difficulties incurred 
to the handling and rarefication of air 
and to those who appreciate the value 
of a highly degree of vacuum. 





ELECTRIC RAILWAY NOTES. 


A new electric line between Akron 
and Barberton, Ohio, is under con- 
struction. 

It is reported that the horse railway 
system at Kansas City, Mo., is to be 
changed over to an electric system. 
It’s "bout time. 

Wm. Ely will extend the East 
Santa Cruz street car line to Capitola, 
Cal., if a bonus of $10,000 is raised 
and rights of way secured. 

The Milwaukee, Wis., City Council 
at a recent meeting adopted resolu- 
tions that a committee be appointed 
to ascertain if the Milwaukee street 
railway system with its adjuncts, the 
electric lighting plants, can be pur- 
chased by the city. 

The Braintree, Mass., Street Rail- 
way was formally opened on August 
22 and cars were successfully run 
over the line to Holbrook. The road 
through North Braintree to the Quincy 
line is nearly completed, and with this 
connection there will be a through 
road from Brockton to Boston. 


The trolley road to connect New 
York and Philadelphia, also connect- 
ing various cities and towns in New 
Jersey, via Trenton and Camden, is 
said to be an assured thing. The 
right of way has been secured, and 
already, it is said, the price for the 
round trip has been fixed at $1.50. 

ncincaile 
Fort Wayne Electric Corporation. 

The Fort Wayne Electric Corpora- 
tion last week issued a proposal to 
those stockholders of the Fort Wayne 
Electric Company as may be repre- 
sented by the committee recently 
formed in Boston offering subscrip- 
tions for its six per cent gold deben- 
ture bonds at 40 per cent and interest. 
‘The subscribers are to pay 10 per cent 
of the amount in cash at the time of 
subscription to the American Loan 


and Trust Company, 40 per cent in 
cash in 30 days thereafter and at the 
same time remaining 50 per cent of 
their subscription in trust receipts for 
stock of the Fort Wayne Electric 
Company’s stock now deposited with 
State Street Safe and Deposit Com- 
pany at $5 per share. 
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Olan’s Recording Volt and Ampere 
Meter. 

The question of measuring and 
recording an electric current flowing 
in a circuit has long been appreciated 
as one of the most interesting and 
most important problems to which 
an inventor in the electrical line 
could devote his time ; but up to the 
present no one has succeeded in a 
final way to solve the problem. It is 
evident that the approximate and 
summary results given by instru- 
ments of various names heretofore 
used cannot be satisfactory to all 
interested parties. It is not enough 


sheet moved by time mechanism from 
a supply device to a receiver. As the 
sheet passes the support plate it is 
marked upon in various manners by 
the two pointers which are moving in 
correlative arcs over the plate and 
sheets and governed respectively by 
variations of the tension and quantity 
of the current, and in this way is a 
permanent unitary and correlative 
record made of the tension, as well as 
the quantity of the current for a 
certain period of time. It need 
scarcely be added that the record 
sheet afterwards may be used as 
undeniable and corroborative evidence 
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curved section works. The combined 
length of all these sections is five feet, 
so that the lamp can be placed in any 
inch of the space in acircle 10 feet 
in diameter horizontally and six feet 
vertically, beside having adjustment 
up and down the pipe or post to which 
attached. The pipe may either hang 
down from the ceiling, extend up 
from the floor, bench or desk, or 
better, reach from one to the other so 
as to be held at both ends and be as 
stiff as possible. 








=: 
ELECTRIC LIGHT FLASHES. 
Iowa Falls, Ia., has contracted for 
an electric light plant. 














that a consumer of electric current is 
told that during a certain period he 
has received so or so many watts, or 
ampere hours. He wants first a proof 
of the correctness of such a state- 
ment, and further, he wants to know 
under what conditions he has received 
the current, so as to enable him to 
judge what use he has had from it. 
The electro-metallurgist, for instance, 
if he needs 100 amperes at two volt 
tension, cannot be satisfied if he re- 
ceives two amperes at 100 volt ten- 
sion, nor can a consumer of electric 
light be satisfied with 60 volts when 
he needs 120, yet any such consumer 
has up to the present been obliged to 
pay for all current, whether it was 
useful to him or not. It is thus evi- 
dent that the only satisfactory instru- 
ment for measuring electricity must 





Tue UNiversaL Lamp HouLper. 


for justly regulating the accounts 
between the supply companies and 
the consumer. The Swedish-Ameri- 
can Engineering and Art Company, 
of New York, a concern formed for 
carrying on general engineering busi- 
ness and promoting important inven- 
tions, has secured the control of the 
Olan recording meter. 
ine 
The Universal Lamp Holder. 

The Faries Manufacturing Com- 
pany, of Decatur, Ill., has recently 
placed upon the market the ingenious 
device illustrated herewith. It is 
called the Universal lamp holder and 
is designed to make an incandescent 
light available at any point within 
the radius of the arm or combined 
arms, both horizontally and vertically. 
The holder is made to fasten to the 


Erie, Pa., is thinking of installing 
a municipal electric light plant to cost 
$125,000. 

The Quincy, Mass., Electric Light 
and Power Company has declared an 
annual dividend of six per cent. 

The receiver of the Oshkosh, Wis., 
Electric Light and Power Company 
has been discharged and a new com- 
pany organized. 

Viroqua, Wis., will celebrate the 
inauguration of an electric lighting 
system with a grand illumination of 
the business street of the city. 


The City Council of Kalamazoo, 
Mich., has contracted for the erection 
of an electric lighting plant to cost 
$33,000, to run 170 all-night lights 
under a $15,000 guarantee that the 
operating expenses shall not exceed 
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Fies. 13To74.—Onan’s Recorpinc VOLT AND AMPERE METER. 


be the one which not only gives a 
lasting, permanent record of the 
amount of current that has passed 
through a circuit per unit of time, 
but also indicates under what con- 
ditions the current passed. 

On April 17, 1894, a United States 
patent was granted to Mr. J. W. Th. 
Olan, of New York, for an instru- 
ment of this kind, which we herewith 
illustrate. It consists principally, as 
shown in the figures, of a record 


wall or ceiling or to a post with 
screws. It may also be fastened with 
eyes around a column so that it may 
be adjusted up and down the standard. 
The illustrations herewith show two 
of the several sizes of Universal Jamp 
holders. The smaller one is 16 inches 
long. The larger one has two arms 
and in addition a bracket with eyes 
to slip over three-quarter inch iron 
pipe, and a horizontally swinging 
arm in the outer end of which the 


$8,525 per year. This closes the agi- 
tation that has hung fire for a year. 


Two electric light companies which 
failed last year had their affairs wound 
up last week in the United States 
Circuit Court at New York city. “The 
receiver for the Newton Electric 
Light Company, Henry C. Adams, 
reported that he had sold all that be- 
longed to the company for $1,200. 
George McAdams, receiver for the 
Staten Island Heat and Power Com- 
pany, sold out the assets for $2,001.60: 








9 


wa or er er ee Sle 


ee 








August 29, 1894 


The Citizens of St. Joe Give Mr. 
Bean a Lively Time. 
‘o THE Eprtor oF ELECTRICAL REVIEW : 

Sunday, August 12, the Associated 
‘ress sent out a lot of dispatches in 
regard to a riot caused by an attempt 
to tear up the street railway tracks, 
Sunday morning, at about four o’clock, 
n Benton Harbor, Mich., and stated 
hat I had shot an alderman while in 
the discharge of his duty. The facts 
f the case are these: 

The street railway company con- 
tructed in November, 1892, two 
quares of tracks on Main and Sixth 
streets, running to Territorial street, 
inder the terms and provisions of an 

rdinance passed, accepted and ap- 
rroved, August 17, 1892, the same 
ontinuing on Territorial street and 
‘ther streets to the east city limits. 
in June 7, 1893, the City Council 
greed with the railway company to 
epeal that portion of the ordinance 
n Territorial street and change the 
ime to Main street with the under- 
tanding that the property owners 
vere to pay the railway company $1 
ver foot to develop their property on 
Main street. Last June the financial 
lepression caused them trouble and 
hey could not raise the money. In 
May, 1894, the ordinance expired by 
imitation, this company claiming 
10 further rights under it. On 
\ugust 6, 1894, the property owners 
nd this company came to an agree- 
ment. Thatnight the Council passed 
i resolution repealing the ordinance 
f June 7, and requesting the com- 
pany to remove the tracks at once. 

I met the Council committee on 
‘hursday, August 9, and agreed to 
change the grade of 2,000 feet of 
track, move all poles to the curb line, 
free of expense to the city. I also 
agreed to see that my track was 
planked with good three inch plank. 
The original grade was established by 
the city engineer, and tracks were laid 
according to his stakes. The two 
farmers on the committee said I 
should pave with cedar blocks. I de- 
clined +o do it, as the planking was 
considerably better than the cedar 
blocks with sap, being the kind they 
are using for paving. Without 
authority of law or even a resolution 
from the City Council, two aldermen 
of the Street Committee, with one of 
the paving contractors, thre2 police- 
men, four wagons and a gang of 30 
laborers, at the unseasonable hour of 
four o’clock, and on Sunday morning, 
proceeded to destroy my company’s 
tracks. I appealed to the deputy 
sheriff after twelve o’clock Saturday 
night, and, at his request and knowl- 
edge furnished him, a posse of five 
men and myself, four guns. I rana 
car to the scene of action, and the 
rioters and track destroyers, upon its 
approach, began to throw blocks and 
planks on the track, and proceeded 
with picks to dig up the track. During 
the riotous proceedings, and while the 
sheriff was trying to make them desist, 
my gun was accidentally discharged 
from the front platform of the car, 
the contents striking the gate of the 
car and going into the ground, with 
the exception of two No. 2 shot 
striking one of the aldermen, who 
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was some distance away. One shot 
lodged in the thumb, just under the 
skin, and the other one lodged in the 
front part of the leg just above the 
knee. I assured them at the time 
that it was an accidental discharge of 
the gun. Not until after the acci- 
dental discharge of the gun was heard 


A Simple, Low-Priced Time 
Recorder. 

The New National Time Recorder 
Company, of Milwaukee, Wis., have 
put on the market, in addition to the 
Bolte automatic and autographic 
recorders, their latest style recorder, 
which the firm has called the 
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Fig. 2.—Recoxp DIAL oF AMERICAN TIME RECORDER. 


did the sheriff have possession of the 
field. ‘They gave me no time .to 
appeal to the courts for relief, and I 
knew nothing of it until late Satur- 
day night. 

At the time of the trouble and 
arrest I was in full possession of the 
property, and after giving bonds and 
turning the property over to the 
sheriff for protection, I returned to 
my office in St. Joseph. After all of 
us had left the property and the 
sheriff had taken charge of it for 
protection, he allowed the riotous 
work to begin again, and they suc- 
ceeded in destroying the track, to the 
utter disgust of a large number of 
taxpayers and citizens who so badly 
needed the road to Morton’s Hill. A 
petition had been circulated among 
the property owners and citizens of 
the East Side, known as Morton’s Hill, 
and subscriptions had been taken for 
the further extension of this track. 
I declined to give my version of the 
affair to the Associated Press through 
the advice of the railway company’s 
attorney. Doubtless this was a mis- 
take, which time will prove, but to 
the street railway press and people I 
desire to keep the good name I have 
had among them for the past 12 or 
15 years. 

You are now in possession of all the 


American. Fig. 1 shows the com- 
plete recorder, which will take a 21 
inch record dial. Fig. 2 shows a 
portion of the record dial after a day’s 
registration has been made. ‘The 
heavy lines are hour lines and the 
lighter ones five minute lines. Thus 


it may be seen at a glance any time 
during the day, by the employer or 
by anyone interested, that No. 2 is 
15 minutes late, No. 9, 10 minutes 














Fie. 3.—KE MERICAN TIME 
RECORDER. 

registered. Bya novel arrangement 
the numbers come consecutively on 
the record dial and the key, or check, 
(Fg 3.) will enter only the hole for 
which it is intended. A slight pres- 
sure on the key will ring the bell and 
indicate that a registration has been 
made. The arrival of employés is 
indicated by the numbers appearing 
in red and the departure in blue. 
This is accomplished by moving a 
small lever above the key holes, at 





Fig. 1.—AMERICAN TIME RECORDER. 
the front of the clock, either to ‘‘ in” 


facts as they exist and you do not 
have to rely on newspaper reports. 
As stated before, I furnish you these 
facts, and if you desire to comment 
on this affair you may not be at a loss 
to know where to begin. 

Hoping to see you at Atlanta, I am, 
as ever, Yours truly, 

W. Worth Bean, 
St. Joseph, Mich., August 15. 


or “out.” This lever shifts the 
record ribbon through which the 
registrations are made. ‘The recofder 
referred to above, will register 100 
employés; however, by using a num- 
ber of recorders, which is generally 
preferable in large establisments, as 
many as 1,000 can register, the num- 
bers coming consecutively. 
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The Windsor Hotel and Electrical 
Conventions. 


Mr. Geo. W. Swett is improving 
the well-known Hotel Brunswick, of 
New York, and intends that it shall 
be known as electrical headquarters. 
Two large and successful electrical 
conventions have been held at this 
hotel, those of the National Electric 
Light Association and the National 
Telephone Exchange Association. 
It will be remembered it was at this 
electric light convention, presided 
ever by S. A. Duncan, of Pittsburgh, 
that Hon. Abram S. Hewitt, then 
Mayor of New York, welcomed the 
‘apostles of light” in one of the 
ablest and most sensible addresses 
this wide-awake body of men ever 
listened to, and it was afterwards 
printed in pamphlet form with Presi- 
dent Duncan’s and widely distributed. 
Mr. Swett was manager of the 
Windsor hotel at Montreal at the 
time of the great electric light con- 
vention in that city in 1891, and con- 
tributed greatly to the comfort of the 
many attendants. Mr. C. O. Baker, 
Jr., and wife are now regular guests 
of the Brunswick, and Mr. Swett is 
determined that other electrical apos- 
tles shall find at this house the com- 
forts that will make them become 
permanent residents. 

‘eisai aiiiiesiieg 
PERSONAL. 

Mr. A. B. Field, for several years 
with the General Electric Company 
as salesman and very widely and 
favorably known in the Eastern 
States, has resigned from the General 
Electric Company and will hereafter 
be identified with the Iona Manu- 
facturing Company, of Boston. 

Lieut. F. W. Toppan, U. 8. N., and 
wife arrived in New York last week 
from London where they have been 
for four years past. The many 
old-time electrical friends of Lieuten- 
ant Toppan were glad to extend him 
a welcome and to learn that he will 
remain in this country for an extended 
visit. 

Mr. Kennerley Bryan, Assoc. M. 
Am. Soc. C. E., M. Am. Soc. M. E., 
announces that he has severed his 
connection as engineer of Otis 
Brothers & Company, New York, and 
has become associated with the 
Buffalo Engineering Company, Erie 
County Bank Building, Buffalo, N.Y. 
Mr. Bryan is also retained by Winslow 
Bros. Elevator Company, of Chicago, 
as consulting engineer. 

coneematpdienied 
OBITUARY. 

George D. Russell, one of the seven 
brothers who constituted the house of 
Russell & Company, engine builders 
at Massillon, O., died there on 
August 21. 

Mr.. Wm. F. Cullen, an old and 
trusted employé of the E. P. Gleason 
Manufacturing Company, died in 
New York city, on August 9. Mr. 
Cullen was well known among elec- 
trical people. He was 30 years old, 
and had been with the E. P. Gleason 


Manufacturing Company for 20 years. 
axetil. 





Telephone connection has been 
established between Elwood and Alex- 
andria, Ind. 
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GENERAL ELECTRIC RAILROADING. 





BY G. P. HACHENBERG, M. D., AUSTIN, 
TEXAS. 


It is, doubtless, the general im- 
pression of electricians that great 
achievements in electro railroading 
are in store for us. ‘The trolley 
arrangement for short distances has 
been brought to wonderful advance- 
ment; yet to connect cities far apart 
by trolley or underground conductors, 
we are afraid, will never give per- 
manent satisfaction. The railroad 
train to be propelled by electricity 
must be independent, carry with it 
its own power, like that of a train 
propelled by steam, and be always in 
ready order to run on any standard 
track. ‘To effect this it must carry a 
steam power to act on the generator, 
and the latter on the motors con- 
nected with each car. 

The question may be asked, where 
is the benefit of such a complicated 
arrangement, if we cannot dispense 
with steam entirely? It is because 
we can get more work out of a given 
power of electricity than out of steam, 
and use steam only as a necessary 
secondary agent in the process of 
traction. The steam power to be 
used should be in minimum degree 
to develop in consequence the highest 
electrical force that is possible. To 
bring this about there must be a 
respective improvement in both ma- 
chines to secure the necessary speed. 
This will mainly bring on a high 
velocity of both with the least possi- 
ble resistance. Here it is speed more 
than force we need in the manipula- 
tion of electricity. It is true in 
mechanics speed is in the ratio of the 
force applied ; but where there is but 
little friction and little resistance 
speed, through its momentum, carries 
for a time a conservation of force of 
itsown. This is much the nature of 
the force that discharges electricity 
from the dynamo, and meeting no 
resistance in its flow through con- 
ductors, becomes cumulative and ren- 
ders . extraordinary power to the 
motors. 

The dynamo is not a yerfect 
machine. The main defect in the 
dynamos now in general use is bulki- 
ness. They surely are not intended 
to pump water, but the most subtle 
fluid in nature. Then why this pon- 
derosity ? They require too much 
power, and too much energy is 
wasted in the friction of the bear- 
ings of the brushes against the com- 
mutator, in the belting, and the 
induced currents in the core of the 
armature, etc. In remedying these 
defects as far as possible will secure 
the kind of machinery that will give 
the highest necessary whirl with com- 
paratively the least force. Any 
theory of too great speed for elec- 
tricity seems preposterous. 

Let us consider the relative capacity 
for work of a steam engine and an 
electro-dynamo. A steam engine of 


500 horse-power, in the form of a 
locomotive, that would run a train of 
cars 33 miles an hour, when applied 
to a dynamo of equal force, with 
motors attached to each car, would 
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run atrain 100 miles an hour. We 
have good reason to make this esti- 
mate. Electricity is the most positive 
dynamic in nature. Under favorable 
circumstances it has the least waste 
of energy, it is synchronous in the 
application of its force, and what is 
of special importance, we have a dis- 
tribution of force on the train through 
the motors, affording a better pur- 
chase on the load, as is the case witha 
steam locomotive. Under the laws 
of gravitation it takes less force to 
push a load than to pull it. This 
point alone is of vital importance in 
the consideration of this subject. 

A direct coupled engine, dynamo 
and boiler can be incorporated into 
one body and placed on a locomotive 
truck. As it may not be altogether 
practicable to have motors attached 
to the power car, nor to have the use 
of the drive wheels in operation at 
the same time with the electric force, 
some arrangement, perhaps, ought to 
be made to unlock the cranks from 
the drive wheels when under a high 
electric speed of the train. We 
sannot dispense with the steam power 
of the engine for its independent 
movement, as in making up trains 
and other purposes not connected 
with the main run. 

In regard to the brakes of these 
electric trains, they are entirely dis- 
pensed with. The propelling force 
of the train can be almost instan- 
taneously stopped by reversing the 
action of the motors. Serious diffi- 
culties are in the way of effecting 
this, which would have to be over- 
come. It appears that this in a 
measure has been overcome by the 
use of the polyphase generator. 

There are details in this system of 
electro railroading for general use I 
cannot take up now; but one item 
I will mention in regard to the 
number of motors to each passenger 
car. To give the train a uniform 
propelling force, at least four motors 
would be necessary to each car, two 
in front and two in the rear. This 
greatly adds to the security of the 
train when running at great speed. 
Jumping the track is not likely to 
occur with such a provision. 

The heating and lighting will be 
interesting features of such a train, 
and also the application of electric 
heat to augment the steam power, 
and thereby greatly reduce the con- 
sumption of coal. 

There is another question in con- 
nection with this matter which may, 
however, be more in the speculative 
line. All dynamos that are fixed to 
one locality draw upon a limited field 
of electricity from the earth. But a 
dynamo in operation on a railroad 
train running at a high speed is esti- 
mated to augment thereby its elec- 
trical energy. It is true we have 
what might be called traveling dyna- 
mos in steamships, but the surrender 
of electricity, of water and of earth is 
not the same. If water is a con- 
ductor of electricity, it is likewise an 
absorbent and retainer’ of electricity 
in a degree not found in the earth. 
It is on this physical principle that 
the aqueous vapor of the earth car- 
ries electricity into the sky. The 


Atlantic cables likewise reveal this 
principle. 

The cost of construction for the 
first passenger train, for five coaches, 
steam engine, electro-generator and 
motors, all complete, would be about 
$50,000 to bring the train to a suc- 
cessful operation. The running ex- 
penses of such a train would be less 
than one propelled by steam. The 
train would run smooth and easy, 
with the least fatigue and discomfort 
to its passengers. 

a ae 
Westinghouse and General Electric. 
To THE EpIToR oF ELECTRICAL REVIEW: 

The strength of General Electric 
and Westinghouse securities of late 
again directs attention to the affairs 
of those companies. The panic year 
has wrought radical changes in almost 
all lines of business and the electrical 
industry has been no_ exception. 
From 1886 up to the May of 183, 
which covered the period of electrical 
growth in the economic sense, was one 
of inflation. Like all new enterprises 
its development was based on its 
possibilities, to a large extent, to the 
neglect of the employment of business 
principles. The panic of 1893-94 
caused a collapse of inflation of all 
kinds. The electrical industry was 
one of the first to suffer and its 
liquidation was most complete. Asa 
result it is now on the basis of older 
industries whose operation is grounded 
on the law of legitimate supply and 
demand. 

A striking example of this change 
has been General Electric. It has 
had’a practical monopoly of several 
lines of electrical business, and owing 
to the policy of its management it 
kept prices inordinately high. In 
order to do this it was forced to 
accept for its products stocks and 
bonds of purchasers which, as a rule, 
were not readily marketable. More- 
over, its costs were greatly enhanced 
through a constant changing of its 
style of goods, necessitating new 
plans, patterns and stocks. The ad- 
ministration expense and the system 
of marketing the goods were also 
exorbitantly high. 

This has all passed away. Its style 
of railroad motor, which has been 
changed about four times, is now 
regarded as the standard, and a great 
improvement over previous patents. 
Manufacturing has been concentrated 
at two plants, the administrative 
force reduced and market operation 
brought down to an economic basis. 
The result has been to reduce the cost 
of goods fully 50 per cent. Two 
years ago the company was selling 
railroad cars at a shade under $2,500. 
The to-day’s price for a superior 
article is in the neighborhood of $800. 
The cost of its incandescent lamps in 
two years has been reduced from 60 
to 30 cents and the rental of arc 
lamps from $1 to 40 cents. These 
figures are all within a fair profit 
margin and there can only be one 
result, viz., a stimulation of a de- 
mand for almost all classes of goods 
which, in the next year or two, will, 
in the opinion of competent experts, 
enlarge the use of electrical apparatus 
fully.100 per cent. The possibilities 
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of electricity are only in their infancy. 
One of the great impediments hereto- 
fore has been the heavy cost of 
apparatus. 

Westinghouse a number of years 
ago went through this same process 
of deflation. The operations of the 
company were on a smaller scale, and 
the change slower, but by no means 
less complete. Fora long time the 
company was at a standstill. It is 
now making great strides forward. | 
am told that its output amounts to 
about $600,000 a month and that its 
orders are fully 75 per cent larger 
than that amount. Its new factory 
will be in full operation this Winter, 
nearly doubling its capacity, which 
will amount in volume to that which 
General Electric is now doing. 

The sharp but legitimate competi- 
tion between these two great com- 
panies intelligently directed will 
force all other competitors to a com- 
mon basis and will put the price of 
electrical apparatus within reach of 
all. 

I recently had a talk with one of 
the officers of the General Electric 
Company who is in a position of 
authority, and who discussed the 
affairs of the company very frankly. 
He said that it is now doing about 70 
per cent of the business which it did 
a year ago, and is steadily increasing 
the volume. It sells for cash and 
finds that the class of business which 
it loses by refusing credit is small 
and not at all desirable. Under no 
circumstances will it go back to the 
old methods. ‘There are between 
4,000 and 5,000 men employed full 
time in the Schenectady and Lynn 
plants. There have been no recent 
developments in the Fort Wayne Gen- 
eral Electric tangle. .The latter con- 
cern owes General Electric over 
$1,000,000, funds advanced. 

Regarding action looking toward a 
correction of 12 odd million dollars 
impairment in the capital stock of 
General Electric, as shown in the last 
annual report, a legacy of the panic, 
my informant said that all considera- 
tion of that matter has been post- 
poned till late in the Fall. It will 
then be taken up and pushed forward 
to aspeedy conclusion. The directors 
had not decided upon any plan, but 
some time ago had under considera- 
tion nine or 10. Until the matter is 
disposed of there will be no dividends 
paid on the preferred stock. A divi- 
dend on the common stock, for the 
time, at least, is out of the question. 

Westinghouse seems to be able to 
furnish electrical machinery cheaper 
than General Electric, while General 
Electric appears by far to be the best 
equipped for furnishing arc and in- 
candescent lighting plants. I have 
heard no recent talk of the consolida- 
tion of the two interests. 

F. B. Barn. 

New York, August 18. 





Judge Ricks has closed two more 
incandescent lamp factories by means 
of temporary injunctions. They are 
both located at Youngstown, Ohio, 
and belong to the Orient Electric 
Company and the New York Electric 
Company. 
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Calibration of Electric Meters. 
To THE Epitor oF ELEecTRIcAL REVIEW: 

The Austrian Government, it seems 
to me, has recently taken a long step 
in the direction of protecting the 
customers of electric light and power 
currents against the frequent over- 
charges by electric companies. In 
accordance with the law promulgated 
July 23, 1871, the government has 
just issued a set of new rules making 
it obligatory for manufacturers to 
furnish their customers with meters 
which have been calibrated or tested 
officially. 3ut rules, though very 
important in themselves, would be 
insufficient to protect the public. 
For this reason the government has 
created an electrical commission 
for calibrating meters, called the 
‘* Normal - Aichungs - Commission,” 
whose duty it shall be to test every 
meter, stamping upon it its proper 
number, and issuing two certificates, 
one of which must be handed to the 
customer or user of the apparatus, 
the other to be retained by the manu- 
facturer. 

Believing that this is a good policy, 
and that the American public would 
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Electrical systems admitted to official 
testing. 

Meters employing any kind of current will 
be admitted, provided they satisfy the fol- 
lowing conditions: 

1. The dial must be so constructed as to 
permit the easy reading of the quantity of 
current measured by the apparatus and the 
unit chosen (ampere hours, watt hours, etc.,) 
must be stamped upon the face or dial of the 
apparatus. 

2. In operation the apparatus must be 
reliable and so constructed as to guarantee 
the correctness of its indications for at least 
two years. 

3. The inaccuracies of the indications of a 
meter under increasing or decreasing mag- 
netization, the load remaining the same, 
shall not exceed the limits prescribed by the 
commission. 

3. While in all alternate current meters 
the percentage of exactness of the indications 
varies with the number of poles of the dyna- 
mo furnishing the current, form of curve 
and potential of current, such variations 
shall not exceed under normal conditions of 
use, ¢. ¢., 50 per cent of maximum load, one- 
half of the limit percentage fixed by the 
commission. 

4. The kind of meters which will be ad- 
mitted for calibration. 

12. All meters destined for public use 
shall indicate the name and place of manu- 
facturer ; they shall also be numbered con- 
secutively and state the maximum load for 
which they have been built. 

b. Meters, whose indications vary with the 
potential, form of curve or number of poles 
of the dynamo furnishing the current, must 
specify the particular electrical system to 
which they are adapted. 

c. All meters must be placed in a box 
having a glass plate inserted from its inside 
to permit the reading of the meter dial. 


cannot easily be transported, must supply 
the necessary current and, if necessary, any 
additional help needed for making the test, 
besides paying the expense incurred by the 
commissioners in sending an employé to 
their establishment. 


V. M. BerTHocp. 
Boston, August 25. 


Mather Direct Connected [lulti- 
polar Dynamo. 

The Mather Electric Company, 
Manchester, Conn., manufactures the 
direct connected dynamo illustrated 
herewith. The chief 
claimed for this combination of appa- 
ratus are economy in floor 
noiselessness, economy in operation 
over a belted plant and extreme sim- 
plicity and ease of maintenance. One 
peculiar advantage of this type of 
generator over others is that on account 
of the fields being cast in four pieces, 
and entirely separate from the frame, 
all being bolted together, the assem- 
bling or taking apart of the generator, 
or the removal of the armature, is 
accomplished in an exceedingly short 
time and with the greatest ease. 
These generators are designed to be 
directly connected to any first-class 


advantages 


space, 
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be greatly benefited by a similar 
action on the part of our govern- 
ment, I will give the readers of the 
ELECTRICAL REVIEW a short abstract 
of the Austrian rales and regulations 
as they have been issued by the Aus- 
trian Minister of Commerce : 

UNITS OF MEASUREMENT. 


1. Electric meters may either measure the 
quantity of current passing through them in 
ampere hours, or, taking into account the 
potential of the current, they may register 
the product of potential by quantity in watt 
hours, kilowatt hours, or horse-power hours. 

2. The following relations are established 
between electrical and metrical units: 

a. The ampere shall be a current which, 
passing through a non-movable conductor, 
placed in the center of a circular metallic 
loop, one meter distant from the center of 
said conductor, but in a plane perpendicular 
to its center, and so that the plane of the 
loop passes through the center of the non- 
movable conductor, produces in the movable 
conductor a momentum of inertia equal to 
that which a mass of .000000012580241 
kilogram exercises upon alever, one meter 
long, under the influence of gravity amount- 
ing to 9.806652 meters. 

The unit of current is equivalent to one 
ampere per second, 

b. A horse-power hour is equivalent to 
735.4987 legal watt hours. 

c. The commission basesits units of meas- 
urement upon the resolutions adopted by the 
Paris International Conference of Elec- 
tricians, 1884, and the International Con 
gress of Electricians, Chicago, 1893. 

COMMISSION. 


At present all calibrating and stamping of 
instruments shall be done in Vienna. 


If the tests are satisfactory to the commis- 
sioners, the box will be officially sealed. 

d. No meter will be passed in which the 
limit of inaccuracy exceeds at maximum 
load or 100 per cent—four per cent of the 
value stated on the meter; 50 per cent, four 
per cent of the value stated on the meter; 
10 per cent, four per cent of the value stated 
on the meter. The meter should operate 


with two per cent of maximum load. 


OFFICIAL SEAL, 


13. Meters which are found to answer 
all requirements are sealed, 7. ¢.,a stamp 
is etched into the inside of the glass 
cover of the enclosing box, together with 
the official number and date of first calibra- 
tion. The box is then closed by a lead seal 
and cord. 


OFFICIAL CERTIFICATES, 


14. Two certificates shall be issued with 
each meter, one to be kept by the manu- 
facturer, the other to be handed the customer 
or user of the apparatus. 


FEES. 


18. For the calibration of new types of 
meters, five instruments must be furnished, 
one of which shall be retained by the com- 
missioners asa sample. The fee for such 
work is 200 florins. 

One hundred florins will be charged for 
the testing of meters, of which at least 100 
are commercially used in Austria. 

“The following fees shall be paid for a 
recalibration of meters : 

a. One florin as a found tax. 

b. Three florins for each 100 amperes of 
the maximum load which the meter will 
bear. 

For metcrs that are faulty in construction 
and where such fault can easily be detected 
a nominal fee of .70 florins shall be charged. 

21. Manufacturers desiring a recalibration 
of their apparatus, and where such apparatus 


type of engine adapted for this work, 
and are exceedingly compact. They 
are self-oiling, self-exciting, per- 
fectly self-regulating, and, after being 
started, completely self-attendant. 
They are compound wound and en- 
tirely self-regulating and equally 
well adapted for electric lighting, 
electric railway, or power purposes. 
The general features of this machine 
are similar to those of the Mather 
multipolar generator described in last 
week’s ELECTRICAL REVIEW. 
<cmnanniitiiiigarmmaen 
A Great Improvement. 

She—Papa is going to have elec- 
tricity put in the house. 

He—Dear me! You can’t turn 
that down. 

She—No; but you can turn it out. 
Brooklyn Life. 


_—-_- 


Royal Arc Electric Company. 


The office furniture, tools and 
machinery comprising a part of the 
assets of the Royal Arc Electric Com- 
pany, which corporation is now in 
the hands of a receiver and which has 
an office at 73 Watts street, New York 
city, were sold at auction on August 
21. The amount realized was about 
$300. 
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TELEPHONE NEWS AND 
COMMENT. 


The Elizabethville, Pa., Telephone 
Company has completed the erection 
of poles between Millersburg and that 
place. 


The Black River Telephone Com- 
pany is reported to have begun line 
construction at Lorain, O., where it 
is said to have 100 subscribers. 


The Consolidated Electric Light 
Company, of Glens Falls, N. Y., has 
constructed a tetephone line connect- 
ing Greenwich, Schuylerville, Cam- 
bridge and Middle Falls. 


General Manager W. D. Sargent, 
of the New York and New Jersey 
Telephone Company, last week com- 
pleted a six days’ driving trip after 
making a complete circuit of the 
Long Island coast. 


The Red River, La., Telephone 


Line, extending from seven miles 
below Coushatta to counect witha 


line below Robson, will soon be com- 
pleted and give direct communica- 
tion from Shreveport to Coushatta. 


According to the Sheboygan, Wis., 
papers, that city was treated similarly 
to Oshkosh by the Wisconsin Auto- 
matic ‘l'elephone Company, the cor- 
poration which secured a franchise 
there and then failed to put in an 
exchange. 


The New York and Eastern Tele- 
phone and Telegraph Company was 
reported last week to have strung 
several circuits in Brooklyn, N. Y., 
although it had not filed the $50,- 
000 bond required under its recently 
granted franchise. 


Mr. John I. Sabin, the inventor of 
the telephone-phonograph central 
telephone office, came in from San 
Francisco last week to attend the 
clambake of Eugene Phillips at Prov- 
idence. Mr. Sabin will remain with 
us as long as the Pacific coast can 
spare him, which is about one week 
longer. 


Mr. Angus S. Hibbard, general 
manager of the Chicago Telephone 
Company, visited the metropolis last 
week and expressed surprise at the 
activity in commercial circles to be 
met with in this city notwithstanding 
the hard times. Mr. Hibbard was 
warmly welcomed by several scores of 
Eastern friends. 


The Dolgeville Telephone Com- 
pany, a corporation with a capital of 
$5,000, has just been organized in 
Dolgeville, N. ¥., to connect Dolge- 
ville, Little Falls, St. Johnsville, 
Johnstown, Canada Lake and other 
villages in Fulton, Montgomery and 
Herkimer counties. The incorpora- 
tors are: Alfred Dolge, W. 8. Arm- 
strong, ‘Theodore H. Roth, Nathan 
A. Snell, Julius Breckwoldt, Edward 
A. Brown, Ernest Polscher, Calvin 
Brockett, Wheeler Knapp, Charles 
Dedicke and Mary M. White, 
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The convention at Reading, Sep- 
tember 15, of the Pennsylvania asso- 
ciation of street railway men promises 
to be a very interesting and profit- 
able gathering. This’ is one of the 
strongest State associations of its 
kind. Electricity has captured 


nearly every street car line in the 
progressive Keystone State. 


NOT A DEADLY CURRENT. 

The well authenticated report of an 
instructive electric accident comes 
from Paris. A workman was caught 
between two bare wires, which con- 
ducted the current from the electric 
plant to the railroad station on the 
Seine. It was at first not known 
what caused the disturbance noticed 
in the current and when it had lasted 
five minutes the current was cut off 
and an inspection of the conducting 
wires made. After 10 minutes’ search 
it was found that a workman had 
been caught between the two wires 
and had received the discharge of 
5,000 volts for the time of five 
minutes, while 10 minutes later he 
was found apparently dead. At once 
attempts were made to restore him, 
first by artificial respiration after the 
usual methods, but this being of no 
avail, the rhythmical¢pulling of the 
tongue was resorted to and this was 
successful in very gradually restoring 
respiration, after which the man 
made a quick recovery, and was none 
the worse for his bitter experience, 
except that he suffered much from 
the burns where the wires had touched 
his skin. 

Dr. d’Arsonval, who reported the 
case to the Biological Society, of 
Paris, concludes from this that death 
from electricity is not immediate, 
but that the first effects of the electric 
current are asphyxia and syncope, the 
result of arrested respiration, and 
that when this is re-established by 
proper treatment, the apparently sus- 
pended vitality may be revived. 

Dr. d’Arsonval adds that ‘‘ if this is 
so it becomes doubtful if the crimin- 
als who are executed in the State of 
New York are killed by electricity or 
are killed by the autopsy.” 

It appears from the above case that 
if treatment for asphyxia was sub- 
stituted for the autopsy some of the 
condemned criminals might be revived 
even when they had been submitted 
for five minutes to a current of 5,000 
volts and had been lying apparently 
lifeless for ten minutes. 





The street railway men of this 
country and allied interests are pre- 
paring for a trip to the progressive 
city of Atlanta in October to attend 
the annual convention of the Ameri- 
can Street Railway Association. A 
more delightful month for making 
this trip to the Southland could not 
have been selected, and from the 
interest already manifested we think 
the attendance will be very large and 
have no doubt the visitors will be the 
recipients of most charming Southern 
hospitality. The enterprising rail- 
roads are already arranging for special 
trains, and an excursion fare of one 
and one-third has been secured. It 
is announced that two special trains 
will leave New York October 15, one 
over the Pennsylvania and Southern 
system and the other over the Royal 
Blue and connecting lines. 
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LIGHTING OF ELECTRIC RAILWAY 
CARS. 
To THE EpiTor oF ELECTRICAL REVIEW: 

One of the attractive features which 
seemed to accompany the introduc- 
tion of the trolley car was the pos- 
sibility of using incandescent lamps, 
rendering the car as bright as day. 
The little glow lamps were quickly 
adopted and the cars rolled merrily 
on their way, some of the companies 
even going so far as to use electric 
head-lights in addition. 

It comes like a shock, then, to hear 
of the bold move set on foot by a new 
railway company in Ohio, which 
refuses to bask in the soft light of the 
lamps and has adopted gas lighting 
for its cars. I refer to the Columbus 
Central Railway Company, of Colum- 
bus, O., which has adopted the 
Pintsch system for lighting its cars 
with gas, similarly to the Broadway 
and Third avenue lines in this city. 
This is a most decided and at first 
glance somewhat startling departure 
from the beaten path. 

Wedded as we are to our hobby of 
electrical progress, we cannot help 
pausing to examine this invader of 
our chosen field. We must admit 
that while we would like to see bread 
made by electrical appliances, yet if 
it cannot be made satisfactorily, we 
must stick to the oven. This implies 
the question, why should the Colum- 
bus Central Railway Company take 
this step and adopt gas ? 

I am not informed, but can spec- 
ulate a little on possible reasons, 
objections found against electricity 
and advantages which might sum up 
in favor of gas. We have all noticed 
on electric cars how the light of the 
glow lamps varies, due to the change 
of potential on the system. When 
the trolley leaves the wire the lights 
go out. If the car becomes derailed, 
the lights go out. If a burn-out or 
similar disabling accident happens at 
the power-heuse, not only are the cars 
all stalled, but everyone is in dark- 
ness—a very disagreeable sensation for 
nervous passengers. The lamps have 
a rather limited life, and as they 
become blackened their normal candle- 
power dwindles. From the stand- 
point, then, of mere comfort to pas- 
sengers and reliability, the glow lamp 
on trolley cars is far from being the 
blessing it was expected to be. 

Gas, on the other hand, would seem 
to have some solid advantages. It is 
capable of being stored right on the 
car, at very high pressure, so that 
with a reducing valve it can be sup- 
plied to the burners at a uniform 
pressure ; and thus would produce a 
steady and continuous illumination of 
the car, no matter what happened to 
the generators, the trolley wire, trolley 
or the car. Under all conditions 
there would be light in abundance. 
Many a weary wait could be pleasantly 
passed in reading under such con- 
ditions. That the light is all suf- 
ficient is proved by the Broadway and 
the Third avenue cars in this city, 
which are undoubtedly the best 
lighted street cars in the world. 
Incidentally, and due to the gas 
system, they are also the best ven- 
tilated. 

Another advantage which gas would 
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possess would be the facility for 
obtaining light at any hour during 
the night. At present the majority 
of lines do not run all-night cars, and 
the whole plant is shut down about 
midnight. After that all light for 
repairs, washing, etc., must be ob- 
tained from outside, and this is not 
only expensive but very inconvenient 
and sometimes risky on account of 
fire. 

Aside from what really seems to be 
undeniable advantages in gas lighting, 
it becomes a matter of relative cost of 
plant and operation. The average 
electric car for lighting purposes will 
ase about five per cent of the total 
car current ; hence five per cent of 
the total cost of power station equip- 
ment is really the initial cost of light- 
ing plant. When figured on genera- 
tors, boilers, engines, etc., this 
amounts to a round sum on a system 
operating, say, 50 cars, and probably 
to as much as a gas-making plant, if 
not more. The first cost of the car 
outfit would certainly be greater for 
gas than for electricity, but the 
breakage and wear and tear would 
offset this at least partly. If the gas 
can be made cheaply enough to be 
considered from an economical stand- 
point, it seems to me the result must 
be inevitable—the ultimate adoption 
of gas lighting by all first-class street 
railways. The results on the Colum- 
bus Central w-ll be watched with 
much interest. ENGINEER. 

New York, August 16. 





OUR BOSTON LETTER. 

The American Loan and Trust 
Company, of Boston, have taken a 
mortgage covering all real and per- 
sonal property, assets and franchise 
of the Lowell, Lawrence and Haver- 
hill Street Railway Company. This 
mortgage was given in trust by the 
company to secure payment of the 
principal and interest of a series of 
mortgage bonds amounting at par 
value to $19,000. 

Boston and Worcester capitalists 
are now forming a new street railway 
corporation, and the Board of Alder- 
men of Worcester will soon be asked 
for a franchise. If granted, the pro- 
jectors say they will build a line four 
or five miles long this Fall and start 
cars running as soon as possible. 
The organization will be under the 
laws of Massachusetts and capitalized 
at $100,000. Among the leading 
spirits of the enterprise are G. F. 
Brooks, of Boston, and Edward Bux- 
ton, of Worcester. 

A corporation to be known as the 
Milton and Boston Street Railway 
Company is being formed at Milton 
with a capital stock of $50,000 for the 
purpose of constructing and operating 
an electric line between East Milton 
and Mattapan, a distance of about 
four miles, and connecting with the 
Dedham Street Railway at the latter 
place. A preliminary organization 
has been formed and a board of 
directors chosen. It is also proposed 
to open up a new connection with 
Nantasket Beach by means of a line 
to Quincy Point, connecting there 
with steamers. 


The W. 8. Hill Electric Company, 
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of this city, have secured the contract 
for the construction of an elegant 
four panel switchboard for the new 
Castle Square theater, which, when 
completed, will be the finest play 
house in Boston. The board will be 
of highly polished natural slate and 
will carry a large number of the Hill 
company’s latest pattern switches, 
ranging from 100 to 1,000 amperes. 
It will also be fitted with instruments 
for controlling the entire electrical 
service of the theater, amounting to 
something over 2,500 amperes. 

The question of who should supply 
current for the operation of cars over 
a short stretch of joint track on Wall 
street, in Norwalk, Conn., has been 
agitating the officials of the Norwalk 
Street Railway Company and the 
Norwalk Tramway Company, and led 
to considerable hard feeling between 
them. As no agreement could be 
reached the tramway company ‘put 
in a cut-off locp and stationed a man 
at the box with instructions to furnish 
current to their cars only. The other 
company then attempted to do the 
same thing, but as this brought two 
currents into collision were obliged 
to give it up. They then held a joint 
consultation behind closed doors, and 
at last accounts were trying hard to 
make themselves the laughing stock 
of the community. 


The Fort Wayne Electric Corpora- 
tion have secured the entire plant and 
patents of the Wenstrom Electric 
Company, of Baltimore, and by so 
doing have put themselves in a posi- 
tion to make it very interesting for 
some of the older companies. It is 
claimed that the Wenstrom company 
controlled the ground patents on iron- 
clad armatures, which have been and 
are now being used by all the large 
companies. The General Electric 
Company long ago recognized the 
value of these patents, and for several 
years have been doing their utmost to 
secure them, but the Wenstrom 
company, while financially, or 
otherwise, unable to prevent infringe- 
ment, were careful to keep the 
patents in their own hands, in spite 
of the best efforts of their formidable 
rivals to get possession of them. 
What is not generally known, how- 
ever, and what in fact makes the 
present situation so interesting, is 
that for the past three years these 
same patents have been in the hands 
of Mr. R. T. McDonald, of the old 
Fort Wayne company, who has 
quietly looked on and enjoyed the 
strenuous efforts of legal luminaries 
and others to locate them. Now that 
he is at the head of a powerful cor- 
poration, and with an unrestricted 
field before him, the question arises, 
what will he do with them? That 
some action, and probably of an ag- 


gressive nature, will be taken seems 
extremely probable, and it is also 
whispered that these patents in the 
hands of Mr. McDonald may prove a 
club which he is fully capable of wield- 
ing on behalf of himself and the other 
minority stockholders in the old Fort 
Wayne company, to enforce a polite 
request to ‘come and see us.” At 
any rate the situation is full of inter- 
est, which further developments may 
tend to increase. H. @. T. 
Boston, August 25. 


EATING ELECTRICAL CLAMS. 





THE AMERICAN ELECTRICAL WORKS 
ENTERTAIN OVER TWO HUNDRED 
ELECTRICAL GENTLEMEN AT ONE 
OF THEIR FAMOUS AND DELIGHT- 
FUL CLAMBAKES, 





The Weather God again proved 
true to his compact with President 
Eugene F. Phillips, of the American 
Electrical Works, and gave to Provi- 
dence, R. I., on Saturday last an ideal 
day on which to hold the annual 
clambake to the electrical friends of 
this hospitable company. There were 
guests from San Francisco and from 
Montreal, from Chicago and Maine, 
from New York and Texas, and when 
at 1.30 p. M. the mammoth tent with 
its long parallel lines of tables became 
the center of attraction, 217 hungry 
mouths presented a formidable ap- 
pearance that would have created 
terror in the hearts of the bravest 
acre of clams old Rhode Island’s 
shores ever produced, and undoubtedly 
did deplete the clam surplus to a 
degree never before known at one of 
these bakes. 

The event this year was held at the 
Union Club country house, con- 
veniently reached by chartered elec- 
tric cars from Providence, and it is 
safe to say that never were the clams 
sweeter, the lemonade better, a day 
more perfect, or a more enjoyable 
clambake from start to finish partic- 
ipated in than this one of 1894. It 
seemed that the electrical toilers had 
looked forward through the hard bus- 
iness months of the year in joyful 
expectancy of the great electrical 
clambake, and on Saturday enjoyed 
with the fullest zest all that was to 
them then and there presented. The 
targets, the electrical tester, the ham- 
mer throwing, foot-ball, base-ball, 
etc., were features of this relaxtion to 
the accompaniment of an excellent 
band of music. 

It was a picturesque scene when the 
tables beneath the huge tent amid the 
trees on the grassy lawn adjoining 
the club house became filled—every 
chair was occupied—with the happy 
guests. The invigorating yet soft 
breezes from Narragansett Bay cooled 
heated brows, toyed with whiskered 
chins, and refreshed adamantine 
cheeks from Chicago and Brooklyn. 
Five plates of hot clams were emptied 
by a ‘‘sick” man from Chicago while 
the elaborate dinner, from clam 
chowder to indian meal and coffee, 
was most enjoyably discussed. 

President Phillips requested Mr. 
Chas. W. Price, of New York, to act 
as toastmaster, and he introduced 
Hon. John C. Wyman, of Providence, 
who, in eloquent, humorous vein, 
spoke of the development of elec- 
tricity as viewed from the standpoint 
of a layman, and extended a cordial 
welcome on behalf of Rhode Island 
and her frightened clams to the 
bright-faced electricians. 

The American Electrical Works 
was the next toast and was responded 
to most happily and kindly by Presi- 
dent Eugene F. Phillips, who ex- 
pressed his extreme pleasure that so 
many of the members of the busy 
electrical fraternity had put aside 
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their cares and work fora day and 
had accepted the invitation of his 
company. 

Mr. John I. Sabin, of San Fran- 
cisco, was introduced as an example 
of the scope of these electrical clam- 
bakes, having traveled 3,000 miles to 
be present, and also as one of the 
original clambakers, having been one 
of the three—Stephen D. Field and 
Henry W. Pope the other two—who, 
with Mr. Phillips, arranged for the 
first bake in 1879. Mr. Sabin ex- 
pressed a determination not to let a 
little matter of the width of a conti- 
nent keep him away from a clambake 
again, and added a beautiful little 
story of a ragged little child dividing 
its present of a juicy pear with another 
little friendless one, pointing the 
moral that the members of the elec- 
trical fraternity should always help 
one another. 

Mr. Chas. Odell and Mr. Brown, of 
the Newburyport and Amesbury 
Street Railway Company; Mr. A. 8S. 
Hibbard, of Chicago, and Mr. Frank 
Ridlon, of Boston, spoke appreciat- 
ingly of the pleasant occasion, Mr. 
Hibbard electrifying the audience 
with an entertaining song, and Mr. 
Ridlon—after explaining his appre- 
ciation of Mr. Sabin’s pear story by 
telling how much it cost him once to 
back up “two pairs”—closing with a 
toast to Mr. Phillips and his staff of 
the American Electrical Works, which 
brought everyone to his feet. The song 
‘For he’s a jolly good fellow ” broke 
forth spontaneously, in full volume, 
and then the clambake was over, the 
most successful iu the unbroken line 
of sixteen American Electrical 
Work’s clambakes. 

Artistic and ingenious menus were 
carried away as mementoes, bearing 
the motto, ‘For this, to-night, thou 
shalt have shocks.” Only those who 
eat clams as never before can fully 
appreciate this saying. 

In addition to the gentlemen named 
above, there were present Messrs. 
Stacey and Donohue, of Chicago; 
Messrs. Sargent and Mason, of Brook- 
lyn; Messrs. C. O. Baker Jr., Stump, 
Ackerman, Chalmers and Alexander, 
of New York, and some 200 other 
representative electrical men. Boston 
sent a fine-looking lot of electricians, 
among them being W. 8. Hill, H. B. 
Cram, Frank Ridlon, 8S. M. Fernald, 
P. Fahey, H. G. Tuckerman, Capt. 
Wm. Brophy, N. W. Lillie, A. A. 
Zieglar, T. H. Bibber, W. P. Brown, 
C. Burleigh, Fred. J. Boynton, W. 
D. Blodgett, W. S. Key, Suel Smith, 
C. McLaughlin. 

A comely and highly intellectual 
little party from New York and 
vicinity went over by boat. Both 
going and returning they were kept 
in a state of agitation and excitement 
by the torch-bearing proclivities of 
the senior Brooklyn mewber, provok- 
ing loud cries for peace and quiet from 
those who wished they were asleep, 
particularly wished it when they 


viewed the hands dealt to them by the 
telephone-phonograph from the Pa- 
cific coast. 





The Summer residents at Marble- 
head Neck, Mass., are opposed to 
electric lights. 
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A RELIABLE METHOD OF RECORD- 
ING VARIABLE CURRENT 
CURVES. 


READ BEFORE THE AMERIC .N INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
PHILADELPHIA, MAY, 1894, BY 
DR. ALBERT C. CREHORE. 


(Concluded from page 88.) 


Fortunately, we have substances 

which naturally rotate a beam of 
polarized light, for by means of this 
aid we may obviate the difficulty that 
the band vanishes with no current. 
For instance, a parallel plate cut from 
a crystal of quartz perpendicular to 
the optic axis has this property of 
rotating the plane of polarization. 
QJuartz is selected for the material 
used because of its great transparency 
and high specific rotary power. The 
luw of the rotation is similar to that 
already mentioned for the rotation by 
the current. The approximate law 
is that the rotation is inversely as the 
square of the wave length, which may 
be expressed: 
(7) 
where gis the angle of rotation for 
the wave length 7, and e is the thick- 
ness of the plate. The thickness of 
the quartz plate is seen to corrrespond 
to the current in equation (5). Fig. 
2 represents the actual rotation for 
different thicknesses of quartz, each 
circle corresponding to a plate one 
millimeter thick. ‘The equivalent of 
a quartz plate one millimeter thick is 
represented by 35,700 ampere turns 
wound upon a tube containing carbon 
bisulphide. ‘This latter is the sub- 
stance used, being selected on account 
of its high transparency and specific 
rotation. 

If a quartz plate be placed between 
polarizer and analyzer the effect is the 
same as if the current circulated 
around the tube of carbon bisulphide, 
and we may by rotating the analyzer 
move the dark band completely across 
the spectrum by means of the quartz 
plate without any current. But sup- 
pose we set the analyzer so that the 
dark band remains in the center of 
the spectrum, and then pass a current 
through the coil. We observe a 
motion of this dark band back and 
forth through the spectrum as the 
current is repeatedly reversed. For 
any given current its position is always 
the same, so that its motion may be 
calibrated by passing known currents 
through the coil. Have we not in 
this found a weightless vibrator that 
is sure to move in unison with the 
currents, if the term is allowed? 

Before passing on to the more 
practical side of the question, it may 
be asked, will this band move back 
and forth so that its displacement is 
approximately proportional to the 
current ? The answer to this ques- 
tion lies so near at hand that your 
attention is invited to it for a 
moment. ‘The rotation of the plane 
by quartz is approximately represented 
by the formula : 


_ /p2 
gQ= C3€, A , 
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The rotation by the current is repre- 
sented by 
i 

6=c¢,-—. 
22 
If both these rotations take place 
together, the resultant is merely the 
sum of the components, and 

1 


4= p+l=(,¢+ c.f) —. (8) 
“4 

The position of the dark band de- 
pends upon the position of the 
analyzer. Let the analyzer be set at 
some convenient angle, «, with the 
position of complete darkness, and 
let it remain there. Then the wave 


length or color where the dark band 
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occurs for the quartz plate (being 
called 40) is given by (7) above, and 
we have 
e 
= Cy—. (9) 
a: 

The wave length corresponding to 
this constant angle, «, when both 
quartz and current are used, is given 
by (8), and we have 


x = (cy e-+C, i)—, (10) 
22 


in which 4 is that wave length corre- 
sponding to a certain current, i, and 
co-ordinate 


therefore i and ? are 
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Equating the values of «, 


variables. 
we have 
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= ——. (11) 
re: 72 
This may be written 
i 
AP =: i+ 3 (12) 
Cc, e 


and in this form the relation between 
wave length and current is seen to be 
represented by a parabola. In Fig. 3 
are represented two sets of parabolas 
obtained from equation (12) by as- 
suming that 70 and e taken in succes- 
sion give different values. It will be 
remembered that 40 represents that 
wave length corresponding to the 
position of the dark band for no cuy- 
rent. It is, therefore, the value of 2, 
when i is equal to zero, as appears 
from the equation independently. 
The axis of * is the vertical line to 
the right of the figure, upon which 
the letters A, B, etc., are written. 
These letters show the positions of 
the various Fraunhoffer lines, and 
one parabola is drawn for each line. 
Each parabola then corresponds to 
one setting of the analyzer such that 
the dark band is found at these lines 
of the spectrum for zero current. 
The upper parabola is at the red end 
and the lower at the blue end of the 
spectrum. The axis of current is the 
base line of the diagram, and currents 
to the left of the vertical line are 
‘alled negative, while those to the 
right are called positive. The axes 
of all the parabolas coincide with each 
other and with that of the current, 
and for a given quartz plate they all 
intersect this axis at the same point, 
so that taking different settings of the 
polarizer is equivalent to changing 
the parameter only of the parabola. 
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The interpretation of these results 
may be put as follows. If we have a 
spectrum in which the wave lengths 
are proportional to the distances 
along the spectrum (which is the case 
with Professor Rowland’s arrange- 
ment of a concave grating), then the 
displacement of the dark band to one 
side or the other, due to the current, 
will be exactly according to the shape 
of these parabolas near the zero point, 


that is, near the vertical line lettered 
A, B,etc. Since it appears that each 
parabola at sucha great distance from 
the origin is nearly a straight line, 
the displacement in such a spectrum 
will be nearly proportional to the cur- 
rent. 

A noticeable feature, easily revealed 
by the graphical construction, is that 
in the red end of the spectrum, where 
the inclination of the parabola to the 
iaxis is the greatest, the motion of 
the band will be the greatest for a 
given current. 

Of course it is understood that this 
construction has to do with the rela- 
tion between the wave length and 
current, and not between the dis- 
placement and current, unless the 
wave length and displacement are 
proportional. It does not apply, for 
instance, to the displacement in the 
spectrum of most prisms. In the 
prisms used the red rays were so 
crowded together that the motion as 
observed was nearly the same in the 
red asin the blue. ‘The width of the 
band, however, is for this reason 
narrower in the red than in the blue, 
a consideration of considerable practi- 
cal importance. 


DESCRIPTION OF SOME OF THE 
APPARATUS, 
The tube upon which the coil 


carrying the current was wound was : 
glass tube of 1.4 centimeters internal, 
and 1.8 centimeters external diameter, 
and 70.15 centimeters long. ‘The 
tube was filled with carbon bisulphide, 
which was confined in the tube by 
means of two plane parallel plates of 
glass, each 1.3 centimeters thick, 
fitted tightly upon the ground ends 
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of the tube. Upon this tube was 
wound six layers of No. 18 double 
cotton copper magnet wire, occupying 
a length upon the tube of 61.5 centi- 
meters. ‘The wire was wound so that 
100 turns occupied 12.7 centimeters. 
Thus the total number of turns, 
2,900, is very large considering the 
size of wire. 

The light used was sunlight re- 
flected from the mirror of the 
heliostat. 

The Nicol prisms are two fine 
specimens which were obtained by 
Dartmouth College at a time when 
larger specimens could be obtained 
than may now easily be found. ‘The 
width of the slit does not need to be 
very narrow. A width of a quarter 
to a half millimeter wiil do better 


than a narrower one, because more 
light is admitted to the photographic 


plate, and in passing through so many 
different substances even sunlight is 
rendered comparatively feeble by the 
time it strikes the photographic plate. 

A further description of the ap- 
paratus is hardly deemed to be neces- 
sary, inasmuch as no claim is made 
to having obtained more than the 
most crude of first results, which may 
be the results attained by apparatus 
arranged in a comparatively poor 
manner for the end sought. Yet the 
results obtained seem to be so promis- 
ing for the future that the subject is 
presented to you at this early date in 
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the experiment in the hope that it 
may soon receive an impetus from 
other experimenters who have better 
facilities than those at my disposal, 
and thus become a fruitful source of 
extending our knowledge of instan- 
taneous current flow in conductors. 

The objections which most natur- 
ally suggest themselves against this 
method of taking current curves are 
perhaps the following: The photo- 
graphic plate must move so quickly 
that the time of exposure of any one 
part of the plate is extremely short. 
To meet this demand the most sensi- 
tive plates that can be made should be 
used. ‘The width of the band with 
any given plate depends largely upon 
the time of exposure. Then, too, a 
plate is to be desired that will photo- 

es 
graph toward the red end of the spec- 
trum as well as in the blue. The 
band does not possess very sharp out- 
lines, but gradually shades off from 
dark to light. 

These objections do not have so 
much weight, however, in cases where 
the general direction of the variation 
of the current is what is wanted more 
than any exact measurement of its 
amount, and in the majority of cases 
this is really what is wanted. Yet it 
cannot be said that in these prelim- 
inary experiments the band used was 
nearly as sharp as may be obtained. 

Another objection of a different 
nature that seems difficult to avoid is 
the fact that the coil, which is wound 
upon the tube, must necessarily pos- 
sess a small amount of self-induction. 
It may be said, however, that even 
though we are prohibited from meas 
uring certain currents on account of 
this self-induction, we are always sure 
that we are measuring the exact cur- 
rent which is flowing through the 
coil. 

A MORE EXACT EXPRESSION OF THE 
RELATION BETWEEN THE WAVE 
LENGTH AND VERDET’S 
CONSTANT. 


The 2pproximate relation between 
the wave length and Verdet’s constant 
used above was that Verdet’s constant 
varied inversely as the square of the 
wave length. It is considered of suf- 
ficient interest to inquire just how 
nearly this is an approximate formula. 

By reference to equation (2) it is 
evident that if we only knew the 
relation between the index of refrac- 
tion and the wave length, we might 
obtain the relation between the wave 
length and Verdet’s constant in terms 
of these two quantities alone and con- 
stants. 

Such a relation is afforded by 
Briot’s formula, which is a modifica- 
tion and improvement upon the well- 
known formula of Cauchy. This is 

1/n? =k2#?+A+4B/224+0/24, (14) 
where n is the index of refraction 
corresponding to the wave length ?, 
and k, A, B, ete., are constants for 
the given substance. Assuming that 
all terms beyond b/%* are negligible, 
we may differentiate with respect to 
4 and obtain the equation 

adn B \ 
-—=n? ( — ka? \, 
nda \ as 
Upon eliminating B/?* between (14) 
and (15) we obtain 
adn 
-— = 1— 2kn*A* — An’. 
n da 
Substituting in (2) the expression 
thus obtained, we have 





(15) 


(16) 


A 
T= ca* (+) (17) 
22 
But by (14) - : 
B \—5. 
n° = +A +) P (18) 
a2 
Hence, 
A \ B\-$ 
v= ea + = fe +A+ ry * (19) 
a2 \ 22 


This formula represents to a high 
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degree of accuracy the observed 
values of Verdet’s constant for carbon 
bisulphide. It probably would for 
any other substances, but carbon bi- 
sulphide is the only one to which it 
has been applied by me. The con- 
stants k, A and B may be found by 
means of equation (14) and the 
observed values of the refractive index 
for known wave lengths. The values 
used are those observed by Messrs. 
Gladstone and Dale. (See Glaze- 
brook’s Physical Optics, page 243.) 
Index of Refraction 


Line of Spectrum. for Carbon Bi- 


sulphide. 
| ee 1.6142 
B GBIO<..:.<08 rere 
Oe MIB cig. 6a bic 1.6240 
ae ere 1.6333 
eee 1.6465 
a. Sr neerareree 1.6584 
i Seer. 1.6836 
ee ee 1.7090 


These values give the red curve in 
Fig. 4. The lines A, F and H were 
selected and three simultaneous 
equations formed from (14), so that 
the resulting black curve should pass 
through these three observed points. 

The values 


k= — 1.98x10-1° (20) 
A= .41384 (21) 
B = 1076250. (22) 
were obtained by the determinant 


solution of these three simultaneous 
equations. The resulting black curve 
may not appear to coincide very closely 
with the red, but it must be remem- 
bered that the origin of co-ordinates 
is a long distance below the paper, 
and the apparent differences are but 
a very small fraction of the whole. 
The unit is the tenth meter for wave 
lengths. 

Having these constants they may 
now be substituted in (20) and ¢ 
determined from the observed values 
of Verdet’s constant. ‘These observed 
values are: 

Verdet’s Constant 


for Carbon 

Line of Spectrum, Bisulphide. 
Ne WN sce. dasicmmony 0.0319’ 
Cer ae 0.0415’ 
| nna 0.0537’ 
Serer. 0.0667’ 
a esr 0.0920" 


The constant thus determined, where 
a minute is the unit of angle gives 
c = 310243. (23) 

Using these constants for equation 
(19), we obtain the black curve in 
Fig. 5. The points marked xX are the 
observed values and the calculated 
curve practically passes through them 
all. 

The red curve in this diagram 
represents the approximate law that 
Verdet’s constant is inversely as the 
square of the wave length, and the 
degree of the approximation may be 
observed. 





As True as Truth Itself. 

A trade journal with 1,000 sub- 
scribers often has a greater number 
of readers of the sort the advertiser 
wishes to appeal to than the daily 
paper ‘circulating 100,000 copies.— 
Printers’ Ink. 





odecinnae 
Armour Institute. 

Circulars of information regarding 
the department of electricity and 
electrical engineering at the Armour 
Institute, Chicago, have been issued 
and may be had on application to 
Dr. Wilber M. Stine, director of the 


department. 
.- _-- — 

Prof. Olin Hi. Landreth, formerly 
of Vanderbilt University, Nashville, 
Tenn., will begin the ensuing college 
year in the chair of civil engineering 


at Union College, Schenectady, N. Y. 





Electric Fish. 


There are three species of electric 
fish now known: the electric shad, 
the electric eel and the torpedo, or 
electric rayfish, according toan article 
in Stein der Weisen, translated for the 
Literary Digest. The electric shad 


is from 12 to 20 inches long, and is 
found in the Nile and the Senegal. 
According to Brehm, the electric 
organ of the shad consists of'a tissue, 
resembling the fatty tissue between 
the skin and the muscles over the 
whole body. 


This tissue consists of 





Fie, 1.—SHowIna THE ELECTRIC ORGAN 
OF THE ELecTric Ray. 

six or more membranes superimposed 
one upon the other, with space be- 
tween them for a gelatinous mass 
furnished with a peculiar aterial and 
venous system, and with a very much 
branched nerve. On being touched 
with the hand the electric shad gives 
shocks of varying strength. The 
utilization of its electric energy is 
absolutely under its own control. 

The electric eel, first described by 
Humboldt, is capable of communica- 
ting the most powerful shock. It 
sometimes reaches a length of six or 
seven feet and a weight of 30 to 40 
pounds. The skin, which is olive- 
green above and orange-red below, is 
covered with slime, which, as Volta 
showed, conducts electricity 20 to 30 
times better than water. According 
to Brehm, there are: four electric 
organs occupying the belly of the fish, 
extending from the hinder part of 
the abdominal cavity to the tip of the 
tail, and weighing a full third of 
the total weight of the fish. They 
constitute a bright reddish-yellow, 
soft, transparent, gelatinous mass, and 
consist of longitudinal bundles which, 
in their turn, are composed of a great 
number of closely compressed, almost 
horizontal, membraneous plates, held 
together and divided into cells by 
longitudinal membranes. According 
to Humboldt, the electric eel has 
complete control of every part of his 
body, and it is not necessary to touch 
him with two fingers to complete the 
circuit; but he can impart a shock to 
an insulated person who may touch 
him with one finger only. On the 
other hand, numerous experiments 
have shown that he cannot communi- 
cate a shock to his own system. The 
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electric eel is capable of giving so 
powerful a shock that it can be trans- 
mitted across a small space; that is to 
say, it generates an electric spark. 

The electric organ of the electric 
ray occupies the space between the 
head, the gills and the pectoral fins. 
It consists of small cells, close to- 
gether like the cells of a honey-comb, 
separated by cross membraneous walls, 
and permeated by nerves. Its shock 
is materially weaker than that of the 
electric eel, but nevertheless quite 
painful. It is most violent in water, 
and stronger in proportion to the 
surface stimulated. ‘The discharge is 
entirely under control, and the fish, 
under repeated stimulus, will give 
shock after shock in rapid succession. 
The electric ray reaches a length of 
five feet, with a breadth of approxi- 
mately three feet, and a weight of 50 
or 60 pounds. 

The electric organ serves the fish 
both to paralyze its prey and as a 
defense against attack. In the case 
of all electric fish, the electric appa- 
ratus consists of an arrangement of 
nerves anda special organ through 
which the nerves are distributed. 
This organ in all cases consists 
essentially of innumerable disks 
or plates, which, in the matter 
of. their arrangement, vary with 
the different species, but maintain 
the same character in the several 
individuals of the same species. Re- 
cent investigations have tended to 
demonstrate that these organs are 
modified muscles. Inthe illustration, 
Fig. 1, the electric organ of the elec- 
tric ray is shown in its connection 
with the brain. The frontal region 
of the brain is at c, and from this, 
the nerves of smell, 7, go out on each 
side ; to this is attached the middle 
lobe, to this the cerevellum and the 
fourth pair, while 4 is the so-called 
lobus electricus, the electric center. 
From this proceed several pairs of 
nerves, which in numerous ramifica- 
tions permeate the electric organ ¢ ec. 
This occupies a considerable space on 
both sides of the brain and spinal 
marrow in the forepart of the body. 





Fig. 2.—]:ONEYCOMBED ARRANGEMENT OF 
THE ELECTRIC ORGAN. 


The piles, composed of the individual 
disks set together, are in the electric 
rayfish so arranged that their axes 
extend from the back to the belly, 
whereas in the other electric fish their 
axes are parallel with the longitudinal 
axis of the body. The honeycombed 
arrangement is recognizable in the 
illustration, Fig. 2. One portion of 
the nerves, it will be seen, penetrates 
into the interior of the disk; ramifies 
thereand terminates in the granular, 
slimy mass, in the form of little glob- 
ular cells } d ; another portion of the 
nerve vessels extends into the en- 
veloping membrane of the disk ¢ d. 
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Although the properties of the 
electric fish, that is, their capacity of 
communicating a shock, have, as 
already said, been known from remote 
ages, the electric nature of the shock 
was not suspected until physiologically 
demonstrated by Walsh (1773). In 
course of time, it was demonstrated 
that the electricity of the fish corre- 
sponds with that of the electric 
battery in every particular. The 
chemical action of the fish battery 
was demonstrated by Davy, Faraday 
and Matteucci by the decomposition 
of iodid of potash, and: the resulting 
blue color of starch emulsion, and 
also by the decomposition of water. 
Matteucci and DuBois-Reymond suc- 
ceeded in observing the electric spark. 
Faraday recognized the generation of 
heat and compared the strength of 
the shock of an electric eel with that 
of a Leyden battery, whereby he found 
that the shock of the former is equal 
to that of a battery of 15 Leyden 
jars with an area of 3,500 square 
inches. 

As already said, the discharge is 
discretionary with the fish; but not 
so the direction of the discharge, 
which is constant and in the direc- 


tion of the columns of the electric 
organs, being in the electric ray from 
the back to the belly: in the case of 
the other electric fish; from the head 
to the tail. The discharge of the 
electric eel is continuous like that of 
a galvanic battery, while that of the 
electric ray consists of a succession of 
shocks. According to D’Arsonval, 
the resemblance to a Leyden battery 
is imperfect, inasmuch as the elec- 
tricity is not stored in the fish, but is 
generated by an act of the will, pre- 
cisely as a muscle is contracted, and 
its generation is attended by molec- 
ular change. 
— 
SPIRITED MOVEMENTS IN 
TRICAL CIRCLES. 
The Lighting Commission at De- 
troit, Mich., has stopped its wrangle 
with the City Council by resigning. 
It is expected that the city’s light 
plant will now be pushed to comple- 
tion without delay as the Council will 
have everything its own way. 





ELEC- 





Formal announcement was made 
last week of the purchase of the 
Wenstrom Electric Company,of Balti- 
more, by the Fort Wayne Electric 
Corporation, as already mentioned in 
the ELectricaL Review. The Wen- 
strom company was capitalized at 
$1,000,000. This deal puts the Fort 
Wayne company in control of patents 
which, it is said, are being infringed 
by other electric manufacturers, and 
the Fort Wayne company will, it is 
said, immediately begin an active 
fight upon all who are reported as 
infringing. 





At the recent annual convention of 
the Association of Edison Iluminat- 
ing Companies in Boston the policy 
of the General Electric Company 
toward its licensees was vigorously 
attacked by members of the associa- 
tion. President C. A. Coffin, of the 
General Electric Company made a 
short address in which he said that 
his company had always observed the 
Golden Rule in its treatment of its 
licensees. A man who was present 
says he thinks Mr. Coffin meant to 
refer to the Silver Rule of Wall strect: 
‘** Do others or they’ll do you.” 
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An Interesting [line Installation. 


The introduction of electrical 
apparatus into mines where steam or 
compressed air machines have been 
tried and found wanting goes on 
apace, either as auxiliary machinery 
or as the main machinery upon which 
the entire operation of the mine must 
depend. An interesting installation 
has recently been made by the General 
Electric Company in a silver mine in 
the South, in which electrical appa- 
ratus plays a very important part. 

The generating plant situated at 
the mouth of the mine consists of two 
engines 10% and 16x12. ‘These are 
connected through friction clutches 
to a common shaft carrying a band 
wheel, and each engine operates one 
D 62 General Electric generator havy- 
ing 500 volts potential and 85 horse- 
power output. 

The power house also contains a 
separate 9x9 inches McIntosh & Sey- 
mour high pressure engine operating 
an are dynamo of 18 lights capacity 
and a 150 light incandescent dynamo. 
The pulley upon the common shaft is 
to be used to operate a third D 62 
generator as soon as the extensions in 
the mine warrant the addition, while 
a 500 light alternating plant which is 
also to be installed will be run from a 
separate engine, and will supply light 
for a town about two miles distant. 

The current is carried from the 
power house to the tunnel of the 
mine and the various shafts over 
insulated copper wires. At shaft No. 
1, 1,000 yards from the mouth of the 
mine, two hoists have been installed, 
one of the single type operated by a 
16 horse-power motor, the other of 
the double reel type, a description of 
which is given below. At a distance 
of about a mile from the station is 
shaft No. 3, which is equipped with a 
25 horse-power single drum_ hoist. 
Shaft No. 1 still retains its steam 
hoist and is provided with a small 
direct-connected plant of the marine 
type. 

The large electric double reel flat 
rope hoist is probably the largest ever 
made, and has just been completed 
by the General Electric Company. 
It nominally works in balance and 
has a capacity on each side of 5,000 
pounds, the mean speed of the rope 
being 500 feet per minute. The 
motive power is furnished by a 
General Electric 125 horse-power 
motor of the L. W. P. 20 type, 
similar in size to the large ones used 
to propel the cars of the intramural 
railway. The lower frame of this 
motor is provided with feet, which 
allow of it being bolted to the bed 
plate of the hoist. 

The maximum demand on the 
motor will be about 80 horse-power 
when the hoist is working singly. 
Under normal conditions, that is 
when it is hoisting in balance, the 
demand will be about 50 horse-power. 

The hoist itself is extremely com- 
pact; the dimension of the base, ex- 
clusive of the motor, are nine and 
one-quarter feet square, the width 
being increased by about three feet 
four inches by the addition of the 
motor. The height is about seven 
and one-quarter feet above the foun- 
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dations, the reels, however, extending 
a little below the level of the bed 
plate. The reel centers are four feet 
apart, and have a capacity each of 
one thousand feet of flat rope three- 
eighths to three and one-half inches. 
The diameter of the naked reel is 
three feet; this, when wound with the 


are loose on the shaft, the hubs having 
brass bushings which may be readily 
renewed when worn. To each reel is 
cast on the side a polished clutch 
ring band five feet in diameter, and 
upon this is fitted a Webster, Camp & 
Lane friction clutch, the ring keyed 
upon the shaft. This clutch is of 

















Mr. J. W. 


rope, is increased to eight feet. On 
account of the direct relation between 
the working diameter of the reel and 
the weight of the rope unwound, 
which forms a considerable part of 
the load, the work done by the motor 
remains practically constant. 

When the load is started from the 
bottom of the mine, the weight of the 
rope, about 2,500 pounds, is added, 
but it is being wound on an 18 inch 
radius. When the load nears the top, 





only the ore and the skip are being 
lifted and the winding radius has 
increased to 48 inches. The average 
speed of the intermediate shaft is 200 
revolutions per minute, which gives a 
starting speed to the at the 
bottom of the mine of 400 feet per 
minute and at the top 600 feet. The 
regulation is therefore automatic. 
The entire weight lifted from the 
bottom is about 5,500 pounds—2,000 
pounds of ore, 1,000 pounds of skip 
and 2,500 pounds of rope. The reels 
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improved type and has been exten- 
sively used by the Webster, Camp & 
Lane Machine Company. Indeed, it 
forms one of the special features of 
this hoist. By its means the load 
may be started at any point without 
jerking, or the load may be released 
and allowed to come to rest when the 
hoist is running at fullspeed. The 
clutch has wooden faces which can 
easily be replaced when worn. 

The brake rings are keyed to the 
reel and are seven feet six inches in 


An INTERESTING MINE INSTALLATION. 


diameter, with an eight and a quarter 
inch face. Each is designed to allow 
for expansion of the brake when low- 
ering, which heat may bring about. 
The reel shaft is of steel, six inches in 
diameter, the journals being increased 
to eight inches at the center, and run 
in bearings babbitted and adjustable. 
The indicators on the front show the 
position of the cages. 

The weight of the hoist complete 
is about 3,20 pounds and no part is 
so large but that it can be lowered 
into a mine, the tunnel of which is 
7x8 feet. 
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J. W. Th. Olan. 


Mr. J. W. Th. Olan, an electrical 
engineer of New York city, who is 
rapidly becoming well known through 
his inventions, is a native of Sweden. 
After four years of training at the 
Elementary School of State and seven 
years’ classical studies and graduating 
at the high college at Gothenbourg, 
he entered in 1875 the Philosophical 
Faculty of the University of Upsala. 
Pursuing studies in mathematics, nat- 
ural science and languages, he later 
went to the south of Europe, remain- 
ing for longer periods at the Univer- 
sity in Geneva, Paris and various 
other places. Returning to Sweden, 
he finished his studies at the Poly- 
technicum in Stockholm and adopted 
mining engineering as a profession. 
Mr. Olan took an active part in the 
decoration of the Swedish section of 
the International Electrical Exhibi- 
tion in Paris, 1881. He entered 
Edison’s service and worked at the 
International Electrical Exhibition 
in London, 1881-1882. After com- 
pleting a contract with the Edison 


foreign electric light company, he 
went in 1882 to Sweden as superin- 
tending electrical engineer to engage 
in pioneer work for the incandescent 
light in that country, and remained 
there until the Edison patent was 
annulled by the Swedish Government. 
Mr. Olan came here in 1890 and has 
devoted the last few years to inven- 
tions. 


<> 


Electric Stock Quotations on the 
Boston Exchange. 


The closing quotations of electric 
stocks on the Boston Exchange on 
Saturday, August 25, were as follows: 


Bid. Asked. 
General Electric. ...........csesee..s- 426 42% 
General Electric, pf............+.000+ a 75 
Lamson Consolidated Store Service... —— 25 
; 
' 
i 
: 
Fort Wayne Electric............... a 3%4 
Fort Wayne Electric Trust (Series A). 444 5 
Thomson-Houston Trust (Series C).. 5 —— 
Thomson-Houston Trust (Series D).. 44% 5 


——_+ = eo ___ 
Everybody Recommends the «Elec- 
trical Review.”’ 

To THE EprTor oF ELECTRICAL REVIEW: 

Please send me a sample copy of 
your paper, as I am desirous of taking 
a good electrical journal and several 
persons have referred me to the 
ELECTRICAL REVIEW. 

R. E. CLARK. 

Berlin, Wis., August 20, 
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DYNAI10 CURRENTS FOR OPERAT- 
ING FIRE ALARI1 SYSTETDIS. 


READ BEFORE THE NATIONAL ASSO- 
CIATLON OF FIRE ENGINEERS, 
MONTREAL, AUGUST, 1894, BY 
B. S. FLANDERS, SUPERINTEND- 
ENT FIRE ALARMS, BOSTON. 





In compliance with the request of 
your committee I will present a few 
remarks concerning my experiments 
in relation to the use of dynamo cur- 
rents for operating fire alarm systems 
and the results obtained therefrom. 

In considering the subject of a 
central office system of electric fire 
alarms we are accustomed to elaborate 
on the general construction and 
operation of the apparatus used, to- 
gether with the methods employed to 
give out to the department an accu- 
rate alarm in the quickest possible 
time. 

Comparisons between the systems 
of different cities have always been 
made on this basis; the two features 
of construction and arrangement 
of the various apparatus and methods 
of operating the same being the only 
factors considered, and but little, if 
any, thought has been given to the 
subject of batteries, without which 
the most elaborate and best conducted 
system would be useless. 

While great progress has undoubt- 
edly been made in general methods in 
all cities using a central office system, 
there. have been up toa recent date 
no special improvements developed 
in the matter of supplying the actuat- 
ing current since the first system was 
established in the city of Boston in 
1852. And in view of the fact that 
Boston was the first city to try the 
experiment of utilizing this subtle 
agent in transmitting intelligence of 
fires to its department, it seems quite 
fitting that it should also be the 
pioneer in the new field now under 
consideration in this paper. 

The question of employing the 
dynamo for operating the fire alarm 
system of Bosten first presented itself 
to my mind early in the year 1891, 
when I commenced a careful study of 
the problem and instituted a series of 
thorough and exhaustive experiments 
with the view of ascertaining whether 
or not it would be practicable to 


ELECTRICAL REVIEW 


adopt such a system in place of the 
modified form of gravity battery then 
in use. 

I procured a motor-generator of 
comparatively low voltage and applied 
it to one of the circuits, which, like 
all the others in the system, required a 
constant current. The first tests 
were conducted with great caution, a 
supplementary battery being held in 
readiness to be applied at a moment’s 
notice should any failure in the ex- 
periment be developed; but from the 
first it proved to be substantially suc- 
cessful, the only difficulty experienced 
being a tendency on the part of the 
field magnet to heat by constant serv- 
ice, and I was obliged to make a 
trial of several machines with differ- 
ent windings before I obtained satis- 
factory results. 

The apparatus finally adopted, 
which has been in constant use 
during the past year, is constructed 
in a very compact and convenient 
form, and has thus far been driven by 
the 110 volt current supplied by the 
Edison Electric Illuminating Com- 
pany, the output from the generator 
being equal to about 100 volts, giving 
very nearly one ampere of current. 

After a few weeks of trial of the 
single circuit connection, I placed a 
group of six circuits in multiple con- 
nection, each circuit being equipped 
with a rheostat for facilitating the 
matter of regulating the current to 
the amount required. 

I purposely selected circuits whose 
battery requirements were as exacting 
as any others in the entire system, 
the average need of each being about 
50 volts with four one-hundredths of 
an ampere of current. 

There had been an aggregate of 


350 cells of the gravity type in use to. 


supply these circuits with a sufficient 
amount of current for their service, 
and I found no difficulty whatever in 
obtaining from this generator all that 
was required, with an excess of cur- 
rent in reserve to supply at least 
as many more if necessary. 

The constancy and steadiness of 
the current thus obtained, together 
with the facility for instantaneously 
increasing or decreasing it to meet 
the varying conditions of the circuits, 
have thoroughly convinced me, after 


a trial extending through so many 
months, that the dynamo is greatly 
superior in all respects to any form 
of galvanic battery yet used in the 
fire alarm service. 

It seems to me that anyone who 


has had experience with the use and 
care of the ordinary types of batteries, 
especially in a service as exacting as 
that of the fire alarm, should gladly 
welcome and adopt a system from 
which all the disagreeable features 
attending their use have been elimi- 
nated. 

In place of the tons of blue vitriol 
and zincs which are required to be 
handled, the barrels of unsightly 
debris usually waiting to be taken 
away, the unartistic frescoing of the 
shelves and floor caused by the solu- 
tion which inevitably becomes scat- 
tered about more or less during the 
process of renewing the various ele- 
ments of the cells, and the exas- 
perated battery man, whose lacerated 
hands are throbbing with pain caused 
by the poisoned liquid absorbed while 
athis work, making hima fit subject for 
some energetic missionary endeavor; if 
we may judge anything by his remarks, 
we shall have a clean and pleasant 
apartment in which a set of beautiful 
machines will be symmetrically ar- 
ranged, making the battery room 
not by any means the least interest- 
ing feature of the new fire alarm 
plant soon to be established in the 
city of Boston. 

The results of my experiments thus 
far have fully convinced me that this 
new system is entirely practicable, 
and in all ways is so far superior to 
any other previously used that it has 
been definitely decided to adopt it, 
and all arrangements for the con- 
struction of the new office have been 
and are being made with that end in 
view. 

A switchboard will be placed in 
connection for the purpose of utilizing 
the current of other companies for 
power to run the generators in addi- 
tion to the local plant designed to be 
constructed for the new headquarters 
building, and the Edison company 
now supplying, as it would be ob- 
viously unsafe to depend upon one 
source alone for this purpose. 

I have also designed a multiple dis- 
tributing board and by its use any 
circuit or group of circuits can be 
connected with any generator at will 
at a moment’s notice. 

In conclusion I have to say that 
the results of these experiments jus- 
tify me in expressing the unqualified 
opinion that the adoption of this sys- 
tem will be one of the greatest im- 
provements in fire alarm service con- 
sidered in recent years. 


107 


STREET RAILWAYS. 





CONVENTION ANNOUNCEMENTS GIV- 
ING DATE AND PLACE OF 
MEETING, 





PENNSYLVANIA STREET RAILWAY ASSOCIA- 
TION.—SEPTEMBER 5. 


H. R. Rhoads, president, Williamsport; 
R. L..Jones, first vice-president, Reading; 
8S. P. Light, secretary, Lebanon; Wm. H. 
Lanious, treasuggr, York. 

Next meeting at Reading, first Wednesday 
in September, 1894. 





OHIO STATE TRAMWAY ASSOCIATION,—BSEP- 


TEMBER 26. 


President, A. E. Lang, Toledo; vice-presi- 
dent, W. J. Kelly, Columbus; secretary 
and treasurer, J. B. Hanna, Cleveland; 
Chairman Executive Committee, W. A. 
Lynch, Canton, O. 

Meets at Toledo on the fourth Wednesday 
in September, 1894. 


THE STREET RAILWAY ASSOCIATION OF THE 
STATE OF NEW YORK.—SEPTEMBER 18. 


D. B. Hasbrouck, president, New York 
city; G. Tracy Rogers, first vice-president, 
Binghamton; James H. Moffatt, second vice- 
president, Syracuse; William J. Richardson, 
secretary and treasurer, Brooklyn. 

The next meeting will be held at Syracuse 
on the third Tuesday in September, 1894. 





AMERICAN STREET RAILWAY ASSOCIATION. — 
ATLANTA, OCTOBER, 17. 

Henry C. Payne, president, Milwaukee, 
Wis.; Wm. J. Richardson, secretary and 
treasurer, Brooklyn, N. Y.; W. J. Stephen- 
son, first vice-president, Washington, D. C.; 
J. R. Chapman, second vice-president, Grand 
Rapids, Mich; Lewis Perrine, third vice- 
president, Trenton, N. J. Executive Com- 
mittee, D. F. Longstreet, Denver, Col.; T. 
H. McLean, Indianapolis, Ind.; Ed. Whit- 
tacre, W. Y. Soper, Ottawa, Ont.; and E. 
8. Goodrich, Hartford, Conn. 

Place of next meeting, Atlanta, Georgia, 
third Wednesday in October, 1894. 


SUBJECTS FOR REPORTS AT ATLANTA, 


*‘Can the T Rail be Satisfactorily Used in 
Paved Streets?” Joel Hurt, president 
Atlanta Consolidated Street Railway, At- 
lanta. Ga.; 8. Hendrie, manager Wyandotte 
and Detroit River Railway, Detroit, Mich.; 
H. J. Crowley, engineer Atlanta Consoli- 
dated Street Railway, Atlanta, Ga. 

“City and Suburban Electric Railways.” 
E. C. Foster, superintendent Lynn and Bos- 
ton Railroad, Boston, Mass. 

**Mail, Express and Freight Service on 
Street Railways.” R. McCulloch, electrical 
engineer Citizens’ Railway, St. Louis. 

**Best Method of Treating Accidents and 
Complaints.” John B. Parsons, general 
manager West Chicago Street Railroad Com- 
pany, Chicago. 

‘*Street Car Wheels and Axles.” D. 8. 
Cook, electrical engineer Trenton Passenger 
Railway Company, Trenton, N. J. 

‘Transfer and Commutation.” Rodney 
Curtis, president Denver Tramways Com- 
pany, Denver, Col. 

‘*T Rail Construction of the Terre Haute 
Street Railway Company, Terre Haute.Ind.” 
M. F. Burke, superintendent Terre Haute 
Street Railway Company, Terre Haute, Ind. 

‘*A Standard Form for Accounts for 
Street Railways.” H. I. Bettis, consulting 
engineer Atlanta Consolidated Street Rail- 
way Company, Atlanta, Ga. 














FIRE-PROOP. 


MAGNESIA 





SECTIONAL STEAM PIPE AND BOILER COVERINGS. 


THE GREAT GOAL SAVER. 


MANUFACTURED BY 
THE KEASBEY & MATTISON CoO., 


SELLING ACCENTS: 
New York, Robert A. Keasbey, 54 Warren St. 
Boston, S. C. Nightingale & Childs, 134 Pearl St. 
Philadelphia, Macan & Co., 1420 Callowhill St. 
Baltimore, Wallace & Bro., 482 E. Pratt St. 
Washington, Wm. B. Morgan, Builders’ Exchange. 
Chicago, Kemper & Walch, 208 Lake St. 
New Orleans, Delbert Engineering Co. 
Memphis, Symmes & Co., 196 Front St, 





CINCINNATI: 114 West Second St. 


AMBLER, PA. 


CLEVELAND : 117 Water St. 


SELLING ACENTS: 


Milwaukee, F. Sprinkman, 133 Sycamore St. 

St. Louis, F. Bocler, 108 Walnut St. 

Detroit, S. P. Conkling, 20 Atwater St., East. 
Denver. C. W. Badgley & Co., 18th & Market Sts. 
Salt Lake City, Utah & “« ntana Machinery Co. 
Butte City, Mont,, & Tames. 

San Francisco, DeSoli. « Deussing, 2 California St. 
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The Brown & Sharpe Manufact- | 
uring Company and Darling, Brown & 
Sharpe, Providence, R. I., resumed work in 
all departments of their establishment at the 
close of their usual annual vacation on 
August 20. 


The Rice & Sargent Engine 
Company, of Providence, R. I., bas re- 
ceived an order for the steam engine to be 
used in the new and extensive plant of 
Howard & Bullough American Machine 
Company, manufacturers of cotton machin- 
ery at Pawtucket, R. I. 


Mr. John MacCormack, general 
Eastern agent for the well-known Stirling 
water tube boilers, has just closed a con- 
tract with Bertram Brothers, of New York, 
for 300 horse-power of Stirling boilers for 
the sugar estate of Christobal Colon Macoris 
in San Domingo. The installation will ulti- | 
mately be extended to 1,000 horse-power. 





The Correspondence School of 
Technology, Cleveland, O., has engaged 
Mr. J. N. Dodd, a graduate of Princeton 
and last year Fellow in Mathematics at 
Princeton, as instructor in mathematics. 
The school reports growth even during the 
recent hard times and also has received 
letters from its students commending the 
work. | 

The Buffalo Engineering Com- | 
pany, Erie County Bank Building, Buffalo, | 
N. Y., announce that Mr. Kennerley Bryan, 
late engineer of Otis Brothers & Company, 
of New York, has become associated with 
them. Also that they have relinquished the 
sales agency for Otis Brothers & Company, 
and have arranged to represent Winslow 
Brothers Elevator Company, of Chicago, as 
general agents for the sale of elevators and 
hoisting machinery. In addition, they have 
undertaken the sale of ornamental iron for 
the Winslow Brothers Company. 


66 feet wide and 233 feet in length, witha 
steel frame covered with the Berlin Iron 
Bridge Company’s patent anti-condensation 
corrugated iron covering. When completed 
| it will be one of the most complete stations 
| Of the kind in the country and will be abso- 


| 


| lutely fireproof. 


| The Mather Electric Company, 
| of Manchester, Conn., report the closing of 
an important contract with the Phelps Pub- 
lishing Company, of Springfield, Mass., 
publishers of the Springfield Homestead, the 
American Agriculturist, Farm and Home, 
etc., for the complete equipment of their 
extensive plant with electric power. The 
new slow speed motors of the Mather com. 
pany will be used throughout, in sizes from 


| 20 to 50 horse-power, the power being sup- 
| plied from the Spriogfield station of the 


United Electric Light Company. This in- 
stallation, when completed, will be one of 
the largest of its kind in New England. 
The Mather Electric Company are now 
represented on the Pacific Coast by the fol- 
lowing contractors for their apparatus: H. 
B. Gregory & Company, Portland, Ore.; 
The Will & Finck Company, San Francisco, 
Cal.; Machinery Supply Company, Los 
Angeles, Cal. 





WIF CANNOT SEE HOW YOU DO 
IT AND PAY FREIGHT. 

$ Buys our 2drawer walnut or oak Im- 

proved liigh Arm Singersewing machine 

4 finely finishea, nicke) plated, adapted to light 

and heavy work; guaranteed for 10 Years; with 

Automatic Bobbin Winder, Self-Threading Cylin- 

SAd der Shuttle, Self-Setting Needle aod a complete 

- set of Steel Attachments; shipped any where on 

30 Day’s Trial. . No money required in advance 

75.000 now inuse. World’s Fair Medal awarded machine and attach- 

ments. Buy from factory ana save dealer’s and agent’s profits. 

Cat This Out and send to-day for machine or large free 







ELECTRICITY 





catalogue, testimonials and Glimnses of the World’s Fair. 


F 
OXFORD MFG. CO. 242 Wabash Ave. CHICAGO, ILL. 





WHITE-CROSBY CO., 
CONTRACTING ENGINEERS, 


Equitable Building, 


New York Office, 29 Broadway. 
Chicago Office, The Rookery. 


- re et Hot Courses in other trades, all 

including thorough instruction in Mathematics and 
Baltimore, Md. Physics. Send for FREE Circular, stating-subject 
you wish to study, to The Correspondence School 
of Industrial Sciences, Scranton, Pa. 








BAKER & CoO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave.,. NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 
NEW YORK OFFICE: 12! LIBERTY STREET. 





WE OWN 
AND OFFER FOR SALE, 
IN CAR LOAD LOTS, 


700 Tons of Selected Second-hand 
25 Ib. Steel “‘T’’ Rails, and Spikes, 
Bolts and Splice Bars for same. 
Also several Frogs. These rails are 
at Lake City, Mich., and are in 
good condition for relaying. 
ROBINSON & ORR, 
419 Wood St., Pittsburgh, Pa. 


ROYCE & MAREAN, 


DEALERS Ih 


Electrical Supplies, 


WASHINGTON, D.C. 








The Metropolitan Electric Com- | 
pany, Chicago, received some pretty good | 
orders for I. X. L. triple braid wire during 
the last week. Among the number being 
one for 13 miles and one for 10 miles, large 
sizes. This wire is coming into prominent 
notice in the West, being already a favorite 
in the East, and the Metropolitan Electric 
Company carry a large supply always on 
hand to enable them to fill orders without 
delay. This company is also having many 
calls for their Kester commutator compound, 
station engineers finding it to be just what is 
needed in the preservation of the commu- | 
tator and prevention of sparking. 


The Berlin Iron Bridge Com- 
pany, of East Berlin, Conn., have received 
the contract for the new plant of the Fair- 
field Copper Company, at Monroe, Conn. 


The plant will be entirely of iron and steel, | 


no woodwork being used about the con- 
struction. The new power station for the 
Hartford Street Railway Company, at Hart- 


ford, Conn., will be designed and built by | 
the Berlin Iron Bridge Company. It will be | 





ALTERNATING 
CURRENT 
WIRING AND 
DISTRIBUTION. 


y 
WILLIAM LE ROY EMMET, E. E. 
Price, Postage Paid, $1.00. 


ELECTRICAL REVIEW PUBLISHING CO., 


13 PARK ROW, N. Y. 





* THE GENERAL 


ELECTRIC LAUNCH CO. 
44 BROAD STREET, 
NEW YORK. 


BUILT COMPLETE, 
$1750. UPWARDS. 
$320. UPWARDS. 
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Best For 
All 


CHAS. B. SCH 


Patentees and Sole Manufacturers, 


46 SO. ‘CANAL ST., CHICAGO. 
119 HIGH ST., BOSTON. 





Electrical 
BELTING Work. 
IEREN & CO. 


47 FERRY ST., NEW YORK. 
226 NO. THIRD ST., PHILA. 





New York and New England Railroad. 


ELECTRICIANS AND OTHERS IN TRAVELING BETWEEN 


BOSTON AND NEW YORK 


SHOULD ALWAYS USE 


THE “AIR LINE LIMITED” 


Leaving Either City 3 p. m., Due at the Other 9 Pp. M., EVERY DAY IN THE YEAR. 
Buffet Smokers, Parlor Cars and Coaches. Dining Car between Boston and Willimantic. 
TICKET OFFICES: 


, § 822 WasHINGTON STREET. y _ § 353 Broapway. 
IN BOSTON: { Station, Foot SuMMER STREET. IN NEW YORE: { GrRanpD CENTRAL STATION. 


GEO. F. RANDOLPH W. R. BABCOCK, 
Gen’! Traffic Manager. Gen’! Passenger Agent. 





THE 


Health and Pleasure Resorts 


OF 


MICHIGAN te WEST 


are illustrated and described in 
a handsome folder which has 
just been issued by the Michigan 
Central, ‘‘The NIAGARA FALLS 
ROUTE.” This folder is designed 
for the special use of people in the 
East who wish to learn something 
about the resorts of Michigan 
(including Mackinac Island and 
the Lake Superior Region), Wis- 
consin, Minnesota, Yellowstone 
Park, Colorado, Utah and the 
Pacific Coast, and will be sent 
on application to 


W. H. UNDERWOOD, Eastern Passenger Agent, 
BUFFALO, N. Y. 








